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(57) Abstract: A peptide or a protein capable of converting a transcriptional factor into a transcription regulator; a gene encoding 
the above peptide or protein; a chimeric protein wherein the above peptide or protein is bonded to a transcriptional factor, a chimeric 
gene wherein a gene encoding the above peptide or protein is bonded to another gene encoding a transcriptional factor; a recombinant 
vector having the chimeric gene; and a transformant containing the recombinant vector. Because of having an extremely short length, 
the above-described peptide capable of converting a transcriptional factor into a transcription regulator can be very easily synthesized 
and makes it possible to efficiently regulate the transcription targeting a specific gene alone. Owing to these characteristics, this 
peptide is widely applicable and useful in, for example, regulating the expression of an oncogene and regulating the expression of a 
gene encoding an enzyme in a pigment metabolism system. 
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X iiffl pTsgT'^o^r^ Xfc 5 „ 
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w m » 

DNAXttRNA^V>bil5^ iM^nfcT Vf^y^DNAXIiRNAtt 

©laMfc-g-fcHirTSrfc: \z.T l/f-te >^ DNAXSRNA SrSI$SI-t- Si&^as S> 
5» — y^if^A^tr^, ^DNAXttmRNA^i;#f^A{C < t !?§I|f 
t5fctt % R«6«jDNAXH:mRNAtlg^t5fcftOftfft*ia5!l^U % d» 
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T it /B # -e # ft d> o o 

fXt**©AtERF3, AtERF4, AtERF7, MAtERF8^ 

?)§i»)fflLfcDNA4:^tn7x^^-^7^§ K*«Kib, ^.tizmmmmiz 

WX-tZ>^kfc£ 9. HBRRiJt^o^SraifW-t-Si t^5bbfc (#12 
001-269177-^-. 2 0 0 1 -2 6 9 1 7 8^ 2001-292776 
-5§% Iklf- 2001-292777 -5§-^#) „ $ b ^^IH^^te, Class II 
ERF (ethylene responsive element binding factor ) ltt$k^FWfc<D — OTrfeS^ 7 
/^ERF3 iWM^f 2001-269176 . ^^OsERF3^V 

'"*^St«r = — K-TSite^F (#g§sp2 001-26917 9 -5§-<£$g) % ;&TJ*Z n 
7 4l/?t—9Z/s*9 (Zinc Finger Protein) ©it^^?^— Offc 5 n 5? 
tXtZATIO, RZAT1 lSr^ — K^S^S'fzs-^fc-oV^T & ^ fc. ifBtlH 

t5 ^ ^'^RXIi^^f KCtt, (L/F) DLN (L/F) (X) Pft5* 
ilcD^e^-^ (fits X«\ fft©7 5 ;Wtm^£3t-f 0 ) dS#&i-5i^SrW 
bWCLfc (The Plant Cell, Vol.13, 1959-1968, August, 2001) „ 
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^s^^te^Ms^-i-^m-rsmt^^^-r^ ^ v> 5«r< -<%^%>* l/c 0 

PJ#^«*fc. i/n^^fXt SUPERMAN (.EAT. SUP £v^5*^as*>5o ) 

teWWES^ fcSE*-t-5ail6**-t-«- SUPERMAN* w<*ft& = — 

Fi-sate^Sr^ *sTO^*3— Fi-S3te^Ffc*S^**fc'¥^7at'e j f-H:, 3ft 

(1) TIE^C (I) ^^nST^y^BB^JSr^U, j&iolE^H^Srte^aqifflB 
^t^t5Stlrft5^^ Fo 

XI — Leu— Asp — Leu— X 2 — Leu — X3 • ♦ • (I) 
(5£tK X 1 tiO~ 1 0i©75 yH&SS3:*L^ X 2 ttA s nXltG 1 u 
U X3»'M< tt>6fi©7 5/taS?r*t. ) 

(2) TIEst (II) -^SfrST^ya&iB^Sr^rU ^o^H^tr^WJH 
^tWS^^ft^^^ Fo 

Y 1 — P h e — A s p — L e u — A s n — Y 2 — Y 3 * * • (II) 
(5£4\ YlttO~l 0fiO7$;^aS^t, Y2ttPh e^lil 1 e 

u y 3ii'>*< 1 1 6fi©7 5 /iai^st, ) 

(3) TIB^C (III) T't$ii5 7 5 /mmPi&mv, ^ote^Bg^Srte^JUftd 
S?l:»5ll^tt5^/f F 0 

Zl— Asp — Leu — Z2 — Leu— Arg— Leu — Z3- • • (III) 
ZlSLe uXfiA s p — L e uXliL eu— Asp— Leu ^r^b. 
Z 2 f±G 1 uXftG 1 nX6A s p £Slb. Z3tt0^bl 0i@tf>T 
*r£f. ) 

(4) Asp-Leu-Z4-Leu - A r g - L e u X'^tZtlZT 5; / &IB?lJ 
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(5£tK Z4liGluXliGlnXliAsp^t„ ) 
( a ) @H^lJ#-i- 3 1 t^f7 5 J WiWM 

(b) |B^iJ#^-3 1 l^-f-T^ 7 SftiB^JKlfcV^-C 13g=b< ftftflOT 5 7®?^ 
( c ) @H?iJ#-5§- 6 1 5 7 ^SH^'J 

(6) TfB^C (I) t»!££*l5T5 yHSH^J^U ^olB^H^Srte^WJftOH 

XI— Leu— Asp— Leu— X2 — Leu— X3 • • • (I) 
(5£tK XlliO~l 0i©75/iiS%tU X 2 f*A s nXteG 1 u %m 

u x 3f^?s< 6fi©7? s^nm&m-i-o ) 

(7) TfBsS (II) -C*$*lST $yifelE^I«r%b, ^o^H^^rteTO^J® 

Yl— Phe— Asp— Leu— Asn — Y2— Y3 • • • (II) 
(5£* % Y1U0-1 OfllGQT $7^Mtb Y2liPh eXJi I 1 e 

l, y 3 < t >b 6 i©7 $ / tas^tto ) 

(8) tie^: (in) t^^ti57? y^ie?ij£:jru ^ofe^H^^te^^J 

Zl— Asp — Leu — Z2 — Leu— Arg— Leu — Z3- • (III) 
(iteK ZlttLe uXfiA s p — L e uXttL e u — As p — Leu tr^b. 
Z 2 \ZG 1 uXttG 1 nXteA s p lr$L, Z3tt0^bl 0 1HS<75T 5 /^S 

£a?-r„ ) 

(9) Asp-Leu-Z4-Le u-Ar g-L e uX°^£tlZ>T 5 7 
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Z 4 f2G 1 uXttG 1 nXtaA s p £^1% ) 

( a ) @e?ij#-s§- 3 i ic^tr 5: y g&lB?iJ 

(b) IB?iJ#-§-3 1 lu^tT $ / tiE^iJ t feV^T 1 « L < lit fi©7 5 / 
( c ) IS?iJ#-5§- 6 1 t^tr ^ y m@B^u 

(11) ±IB (1) 3&>b (5) ©v>-fti»3a*<D^<^ KXft^W^SSra - K-r 

(12) _h|B (1) a>b (5) ©vvftLa*©'*^- KXtt* W^ST^fc^H^- 

(13) Jbf3 (6) frb (10) ©v*i*;h,#»©*^P ife^H^Sr = Ki~ 53t 

(14) _hi3 (13) <Ddfy 9at^«r*i-s*a^^^^ 

(15) _lib (14) <Dm&i&z-'<? sr^tp^kteiftfro 

(16) JbIB (14) <Z>!a^m?L-<y * — Sr-atfWo 

13 2 fi % ^— 5t^p35S-GAL4-LUC £#l6i-33MIS©fc& a i £ SB£r**-t _ H'T? 

@ 3 t± x JiIB^jK— * — ifcfc^ p35S-GAL4-LUC SrflUg-f S^WSO^^Sr^i" 

HI 1 2»b 4 A I 3 . 5XGAL4: GAL4 fe^H^ DNA JjHHE^k TATA: CaMV35S ~f 

a^E— TATA LUC: ;Ve/7 = 7— If St^^ CaMV 35S: 
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* V 77^^tV 9 *?4 35S ^ W^flgfyp^-^-, GAL4DB:§£ 
© GAL4 <B^H-7- DNA jjg<£ >f — K3Pt^ Nos: 7 L? ^^^^it^fe 

@4Btt, pGAL4DB L ^ K# y fc^F©?^ 

(Relative Activity) li:X^i-^3»Sr^-f"0"e*)So 1^1 ;fr4KI<D ^ 7 7fi % #" 

^W^tt^^i- (31^31 ^^ — SrAH)fcV^#©y 3tte-?-©i3H4S: 100 

0 5tt, ^7^7 — 7"7^^ KpGAL4DB-SUP<7>flfSg^)gSr^-t-@T?*>5o 

06« 4 =^-7^?? — KpAtERF5 ©flus^josr^i-a-cfcao 

H7W\ WtK— 7 — :7*77^ KpGAL4-GCC-LUC (D«H^JlH^tu^^r^i-|HT? 
ji^tbfe 35S-GAL4-LUC £>1ff;t;&tJ^7 ^ ^ 7 — it-g^ 1 £ bT|&^-5A^nfc 

sup (d) <di» Sr^-rm -e *> 5 o 

E99BH: SUP 3tte J ?#.T5*:<Z>»rJtfc:<fc£ te^ftfl«»©JI£*£:^-E|-T?fc5o 
il 0AI4, fe^*Hft«JWKfc*3V^T % l>4?*- 7 — £ LtfiLfc GAL4-GCC- 
LUC <£>1#i£, RU^AtERF5. GAL4DB. GAL4DB-SUP, GAL4DB175/204SUP £r,1£.#-i£A, 
T?#f $*Lfe^7 31 ^ 7 — a^©#5t©«EII&«r^-J-ig-C*> 5. 
El 1 0 Bil#i7x^:?- ^J:5te^«iftiJWfife©3^^:Sr^"t-0-Cfc5o 
HI 1 1 H\ SUP5t^S.t) ? ERF3 5t^{-<t S EIN3 Ote^^kttlffi©«l»Jai 

01 2te, SUPfi^^Xt/ERFSatte^^^SWl^fr^SS^S EIN3 ©lE^Stfe 

Hll 3 « N SUP itte^Xt* ERF3 3t-6rf-»C ^ V 7#&T-T?W PDF1. 2 N 
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bchn Rxf erfi 5t^©36a#i*y3&*sr, zti h=^f- i^Ratttae^oasas: 

«fc ^l^fc^^WST^So 

P 35S : : CUC1SRD ©«3t £ ^"f^^EI t? fe 5 . 

ID 1 5 li, (Col-0) „ cucl/cuc2 (cucl/cuc2) 

p35S::CUClSRDT?^«fE4fe*iX^:*t4&^ (35S: :CUC1SRD) toV^^ff 5 0 
frb 1 0 0|(D»m«Lfc?Iffc5 o 

Ull 6 {is PEIN3SRD1 ± 5 1/ n -< 1r X1rW&r&W&$kfo 
(35S::EIN3SRD1) „ EIN3RD1 \Z. £ 5 IH7£ff IS^ffc (35S: :EIN3RD1) Klio^ 

HI 1 7 fi, pEIN3SRDl tiSv'P-l' 
(35S::EIN3SRD1) . XT* EIN3RD1 £ 5 |*]^JC3£il# (35S : :EIN3RDl) fc*3V> 

HIl 8 Aft. pSSSrrPAPlSRDX^S^mVn-C^^X^M^^t^^W^Sro 

HJ1 8Bfi, _b|Bflt#J#:i-*5{t5 DFR5t^^CD^m% RT-PCR fel^J: «9^W b 

IHl 9Ait p35S::AtMYB23SRDX?f0«^mv'^-C^-^X^-^^S.TJ ? ^^*O^ 

mi 9Bit ±.<mmmm~&ifz> h v ^—^^M^^-comm* rt-pcr^ 

XI — Leu— Asp— Leu— X2 — Leu— X3 * ■ ■ (I) 

(5£<f. XlliO~10i©75/M^U X 2 «A s nXttG 1 u 

L N X 3 ft'>^ < t 6i©7 5 y i^l^tt, ) 
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Jbf55t (i) <K xitoi^T^/iaioiiio-ioiT'fctitfj;^^^ 
&±mmm&^1-z.bfcW l ^td£ ftti 0 r*ubxi;&tJ*X3};::ib^-c«: 

|B^5fe^{-^Ufd^^^ KfD^ii^r^— 7 (L/F) DLN (L/F) (X) 
p©^P (ynUV) {ii&^&<. mt-T^ — ^^M-<fct><D-CfeoT ^ J;V^ 0 
U, L D L N L (Leu-Asp-Leu-Asn-Leu) , Xfi LDLN (Leu-Asp- 
Leu-Asn)(D^<^iH^JX*{i_b^ti^^$-rs X 2 {CO^-Ctt 5 lUXfi 6 m 

<dt i 5^itbfc^(D{i, m&xm^t£±.tauife&?F-f<Dfc 

^m^^m^nmm^^^-r^mm^-r^^^- Kansas ns., 

Yl— Phe— Asp — Leu— Asn— Y2— Y3 • • • (II) 
(5£^ Y 1 iiO~ 1 0fi©75 /iaS^U, Y2«Ph e Xte I 1 e £it 
L, Y3li^*<ti6i©7 5/iiSSW. ) 

(II) 'P. Y 1 lcoV>T7 5 / S^SjSi^Sfefci 0- 1 0'(@"CfeiTy^ctV"'dS^ 

fc^tb/Co CLtL b Y 1 2£.£^Y 3 {£:}o V^"CI3T 5 / ®c^>W^fi <Jf <£> <fc 5 'fe 

*3S^m*3V^-C«:$ bi-. T155£ (III) T*$^^7^;rai:tl, 

Zl— Asp — Leu — Z2 — Leu— Arg — Leu — Z3 • • (III) 
(^tK ZlftLe uXttA s p-LeuX[JLeu-As p — Leu L, 
Z 2 fiG 1 uXltG 1 nBA s p U Z 3 0 ~ 1 0j@»T5 /®ai5r 
) 
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_LfB5£ (III) 4". Z 3 (dOVN-CT $ / mfM^<D%Lte 0 ~ 1 O^T'fctLtt*<tV^ 

GFFs GFA, GYY, A A A^tf^tf 6>*"L5 ^ £ *L b fCPS^te $ tlft V\, 

(L/F) DLN (L/F) (X) Pifi^5DLELRL45^f-7S:W 
L. ^LtLiiSUP ^>v^«:£> 1 9 6~2 0 l#i©75; 7 ^1H^!I (Asp-Leu-Glu 
-Leu-Arg-Leu){Ctg^i-§ 0 KfRtt^^ K^OUa*i»b**ltfs 

Leu— Asp — Leu — Glu — Leu — Arg — Leu N 
Leu— Asp — Leu— Glu — Leu— Arg— Leu — Gly\ 
Leu— Asp— Leu— Glu— Leu— Arg— Leu— Ala— Ala— Ala 
Leu— Asp— Leu— Glu— Leu— Arg— Leu — Gly—Phe — Ala 
Asp— Leu— Asp — Leu— Glu — Leu— Arg — Leu — Gly— Phe — Ala 
Leu — Asp— Leu— Asp— Leu— Glu — Leu — Arg — Leu— Gly — Phe — Ala 

LTSs Asp-Leu-Glu— Leu-Arg— Leu ft^flfe/hME^Jtr^-r-S^:^ KtfcoT 

_bfEco-<^ K(3i*5v>-c, */hga?!iaj^o^7v^ $ >m (e) tt^ov* $ ^ 

(Q) XttT^^7^^SI (D) fcfi «t < N 0!l;tfif % Leu- 

Asp— Leu— Gin— Leu— Arg— Leu— Gly-Tyr-Tyr N Asp— Leu— Asp — Leu— Arg— Leu 
J&S^^K^fE^ftlffiiai^fcffifcTfttt-CV^S. ^f^LT. Leu-Glu- 
Leu- Arg-Leu ft 5 IB^JT^*^$qi^J^t^^ * V \ 
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( a ) @b?ij## 3 i \htf-$-t 5 y ^ga^ij 

(b) mm^z i t/Ttr^ y&sa^Ji-is^T i^l< \*.wm<or s ym&X: 

( c ) |H^J## 6 1 t-^i-r 5 / ^IH^IJ 

(d) IH^iJ#-^6 1 l^7RfT$ yHSB^&V^-C 1^L< l±il©7 5/i^ 
_blB<7D riB^iJ#-^3 1 (X«ia^J#-^-6 1) I^f7$ /^IB^Jl^^T 1 5g= 

<ttl*»felOfl, i»)»*L<ttlij»fe7fl, $ fefc»*U< til *»e> 5fi % 

So ate-T-^SESSr^Ai'SlCti, Kunkel SxXfci Gapped duplex &^<D<££q 3^ 

ft£rf Uffl Lfc3£S3SAJB y b ;Ui Mutant-K (TAKARA £fc®D ^ Mutant- 
G (TAKARA £LS0 )^^f«rfflV^"C, fcSVHU TAKARA $i<£> LA PCR in vitro 
Mutagenesis ^y—X^-y h ^JE^T^^tf^A^So 

ib^ij#-§-3 i i^$ti57 5 jmmn^-t^ sup ?^s<?nR'c$ : £ti&= i — 

K-t-SJtte^tt-tixSfls^^nTffcSo 5 /^Sa^iJ© 1 9 5 — 1 9 9#S (DIB 
?IJ (i£SSB?lJ<£> 5 8 3~ 5 9 7 lufHS) cr-Tv^ (L) -TXs+r^Z'Wt 

(D) -n-f^y (L) ^ >m (E) -a^v-^ (L) T*fc 9 „ £fc N 

^(Dia^JOS^TMiJ^tt^n y ygS^^^f, JLfB«&flf^Lfc (L 
/F) DLN (L/F) (X) PftS^r^— 7tfil45 7 5 y KiB^JSr^Ti-*. 
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T^ymmW (SUP * >;<?^<D 1 7 5~2 0 4#|©7 5 ^WMiM) Sr^i" & 
;*M§0Jl£cfc*ikf£fc, JblSOVN-rtt^co^^^ KXte^^^ft*:^ — 
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r(D,&i;iOV^te\ CUP-SHAPEDCOTYLEDONl(CUCl)fe^@^^rfflVNfc (Plant 
Cell, 9, 841, 1997)^^r^iJ{CL-C^ ^{Cp^B^I^^-rS., 

cuci mcNAc k^-t v^^po cuc2 tm^, ^±x.<D-m.^(o : m^%\m-r 

5^^H^-efc9> CUC1 t CUC2it^oM^"}z:^M?r^o^{e:(D^. ^<^m 

%Dfc<D^-Ml$$l iy^^cD^SCcup-sahped cotyledon) U ^OlM^O^^la 
i&<D^E£/^?Tfc>;ft&V^ t^^^fioTV^o — *\ CUC1 CUC2 <D — ~)5 

fcW^^AoTv^k^teiE^tT'fcs^ ^d»e>, cuci t cuc2 r± N ^Ifgiftie: 

bfc (redundant) S^jp-CfcS r. <b tfSftl b^TV^S (Development, 126, 1563, 
1999; Development, 128, 1127, 2000) „ r*L t>M Lfc^fg£f£o CUCI £ 

cuc2 fe^¥H^witfe^cD 5 *>s — ;£r<E>3HS^- % Mx.Wf cuci aHEry-fc:* ^mm<D 

-g% Mtfc^^ w-^^jttt, cuci <E^H-7-wra> „ mmm^mm 

Lfc CUC2 *B^B^<E>fci^i5t£S: 1 t>#ift!l U CUCI te^H-^-^WtPi" Sitfe^©^ 
^.^«l*!Ji-Sr t/5S-e^r5 o -<DWf&. ^ (Dm®) fc<D^mit cud/ cuc2 <D~m^ 
Mfc<DMWX~foZ>& yZflfc (cup-shaped cotyledon) <0?&:RfZ:&9 % £fc, TM^ 
^■3S<ai»f4^$ix*V^ WBUMm 5 -Cti, *!8!fl0^fKDLDLELR 
LGFA (^7^ KSr SRD t^-TS) Irn-KtSl^tCUClt^i: 
^Sfe^^-frfc^^ ^m^Sr^b (Ell 4) , ^ ^mte^-X'^v^^-rX-f- 

mm&i&wfc&vfctgM. cuci/cuc2 ^~m^^*x*fe2>ii#iic^^i-^ 

(cup-shaped cotyledon) <D]&W (HI 1 5 : *) ^i"^ t N RTf CUCI 

■?^^:«tor«lJ^l^tLTv^s^I^^I&©^^^J^li-s stm 
mmtm^ttlrZi cuci ^H^ds N ^^cDifs^^ fdldlelrl 

GFA^sk-s-j-j: (B^aiwH^Riaiie^jftufccifc^jSb, £'&»ccuci 
jCTH^wfa* ^ -e& < % mm&jK-m&i-z cuc2 ^¥B^©sttir t>«$fc«jK:» 
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f±, mmm ( k s ^ h x-^tsrt^b, *^pjti:tifi m^-e— 
u ^n*B:^«W3t^^^i-s^flc^^Ab-ct> «fcv\ 

ft*s N ^SOlfiftt, _hfE5£ (I) *»b (III) t?*^tu5T$ Z^IE^IJ 
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INSESITIVE3 iH5^r (£A~F\ E IN3jtfe^iV^o ) &fflV^fc»-&£r0!Ifc: £ 9, 

^y## 5 2 \^^i~ 0 

E I N3»M^fc5E I N3^y/^fSm jE^H^fc L-C«fiU 

E I N3 b^tDmfc^. iSGAL4, ERF 4. CBF1, ERF 2. ERE 
Bl, CUCK CUC 2tg(D?l"<?mJU-Z : £<Dl&te*mfrmf btlZ>&, * 
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ni&-r s it ft (dm sl <otem 

-T'^^^KSrtitSttfe^ (ii) ^?P77l7^tV^^^^^3 5S 

~e&><5o 

SUP <D 175-204 7 5 JWtWMIt^* SUP W ^ Sf£- n — 5 itfc^CD 

3 Ji, SUP <D 175-204 T 5 7 ^IB^J tr^ppf" 5 SUP gfl#^ Jf^r = — 

^Jfe^ij4fi, ERF3© 191-225 ©7 5 / ^IS^J^-f-S ERF3 If 3r 

5 tt^<D|lfeClDit§fe?0^T'fe5CUC lifr&^-fc DLDLELRLGFA 
(SRD ; SUPERMAN V zf Is y z/ 3 ^ K 7 4 ^ 194-204) £r =r — K"t" 5 Jt^f- Iff £ 
^£^r, ^^^^7 y 7^17— ^if-T ? ^-f'/v^ 3 5 S7°n^-^-©Tlt-o^ 



WO 03/055903 PCT/JP02/13443 

xtflftftfc-?- £ *ts w ^fifti- 5cuc2 ite^- z ifaate-^^Jt co$h^ 

HJ£#iJ 6 LDLELRLGFA (SRD1 ; SUPERMAN JJ 7" U -y *s 3 ^ >f V 195-204) , 
^LtP LDLNLAPPMEF (RD1 ; ERF3 U/l/yVay K^^f ^ 215-225) S: = — K"*" 5 it 

ei N3«e^fc^aJtiaate^»>i-©iB^iB«iia3»*«rwi-< 

HJfe^ll 7 « N PRODUCT 1 0N-0F- ANTHOC YANIN-P I GMENT 1 (PAPl) [Borevitz J. 0. , 
Xia Y. , Blount J., Dixon R. A. & Lamb C. , Activation tagging identifies a 
conserved MYB regulator of phenyl propano id biosynthesis. Plant Cell 12, 
2383 (2000) ] CO#/VtH =Sr S'/lofci&fc: LD LDLELRLGFA COT 5 7 I6E £ *L -5 1 

275 y 3 '"S^^" K(SRDX) £rtt-5- UfcSr^ 7 U ^ 1/ y 1*— (35S: :PAP1S 

RDX) jt^svi'i 3* tXtS«lALT v 3^StflBifeflcB[«bSrf^38tt U ^fit#)(c:*5 
lT57yhv'7 = >"g-j&3£if cote WfiJ^^ SrSS^fc t> CO t? fe 3 „ 

HJfe^J8t±s AtMYB23 te^S^EKirik V., Schnittger A., Radchuk V., 
Adler K. , Hulskarap M. & Baumlein H. , Ectopic expression of the 
Arabidopsis AtMYB23 gene induces differentiation of trichorae cells. Dev 
Biol. 235, 366 (2001) ; a conserved MYB regulator of phenylpropanoid 
biosynthesis. Plant Cell 12, 2383 (2000) ] CO 3r'>/V5feiftH: 
LDLDLELRLGFA COT5 y^SH^J-e^^tbS 1 2 T 5 S mfr h Z^Zf*}- K (SRDX) 
Srfr-^bfc^ 7 y ZV'yt*- (35S: :AtMYB23SRDX) Srv'a-f J£^X^;fi£^#:}^ 

At^iiiao-cMWW&iiii, b y ^-Aco^^^^ij^i-site 
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(1) x7x^ ^—7°^^ 5 K pGAL4DB-RD <DW^ (il) 

* n— ^y^ftJSKClontech^fc, USA) <Z> 7° y * $ K pBI221 SrfBIRBIMli Xhol 

acft-eGUSA^SrBi*, *U77!7- ^-tfV * !7-f /V* SSST'ia*— * — (fit 
T CaMV 35S £ l> 5 ) fc / * V ^^J&#*atGf-?-©IE***Jh«Wgs (Nos * — ^ ^ 

— ^TNos-ter Sr^tf 35S-Nos 5 KWFJt" DNA &#fc„ 

* n v*#M<D PAS2-1 ^-&ftJPMS§ Hindlll Tlftt, US 
GAL4 * W^fT^DNA ( 1-147 75 7^2) K1"5 748 bp 
CD DNA m)i (EAT GAL4DBD £1/^5) £:7 # n — ^ ^^m^^Wj^ X o T^Wt b 
fc&s T4 DNA #y ^7— ^"e^^^flS^b^aSSrUfco r(D GAL4DBD = — 
^T-^-t? DNA t&rJf£\ 5fe«ifcr> 35S-N0S <D DNA CO 35S ^d^ — ^ — Nos — 5 ^ 

— Ffl <D 3p»5ldBfc UfcgM&fcjfAU 35S 7°n^ — * — Id^Ltft GAL4 
* W^KtfJDNAJg-g^ifc© ORF tfMJjfa^&AsX^^Z % © SrSfe IT p35S- 
GAL4DBD * — Lfc„ 

GAL4DBDCOT5 /mfc^# (7 U — A) t m&W&— tt5 «t 5 f^fi" Ufcfi 
S-r^^T"^ K&=» — K"f"5m DNA £r^/&Ufc 0 J^T(-#^bfc DNA <D±Mlfi 
^iJt, -etbbJO^— KUW57 5 ymiH^JSr^i-„ 

ERF3RD (214/225) 

Amino acid sequence: DLDLNLAPPMEF (IB?U#-5§- 1 ) 

5' -CGATCTTGATCTTAACCTTGCTCCACCTATGGAATTTTGAG-3' (@B?!j#-§- 2 ) 

5' -TCGACTCAAAATTCCATAGGTGGAGCAAGGTTAAGATCAAGATCG-3' (IE?!l#-§- 3 ) 

3 RD1 

Amino acid sequence: LDLNLAPPMEF (IB?lJ#-5§- 4 ) 

5' -CCTTGATCTTAACCTTGCTCCACCTATGGAATTTTGAG-3' (MM^r^r 5 ) 

5' -TCGACTCAAAATTCCATAGGTGGAGCAAGGTTAAGATCAAGG-3' (BB^!l## 6) 

3 RD2 

17 
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Amino acid sequence: LDLNLAAAAAA (IB?'J#-*§- 7 ) 

5' -CCTTGATCTTAACCTTGCTGCTGCTGCTGCTGCTTGAG-3' (IB?!|#-^- 8 ) 

5' -TCGACTCAAGCAGCAGCAGCAGCAGCAAGGTTAAGATCAAGG-3' (gB5U## 9 ) 

Min-LDLN 

Amino acid sequence: LDLN (MB^'J^-^ 1 0) 

5' -CCTGGATCTAAATTAAG-3 ' (|3^J#-§" 1 1 ) 

5' -TCGACTTAATTTAGATCCAGG-3' (IH^J#-5§- 1 2) 

Min-LDLNL 

Amino acid sequence: LDLNL (IS?!l#-^- 1 3) 

5* -CCTGGATCTAAATCTGTAAG-3' (IB?!!#-§- 1 4 ) 

5' -TCGACTTACAGATTTAGATCCAGG-3' (iH^IJ#-^- 1 5) 

SRD1 

Amino acid sequence: LDLELRLGFA (iH^'J#-§- 1 6) 

5' -CCTGGATCTAGAACTCCGTTTGGGTTTCGCTTAAG-3' (iS3»-S§- 1 7 ) 

5' -TCGACTTAAGCGAAACCCAAACGGAGTTCTAGATCCAGG-3' (E2RJ#-§- 1 8 ) 

SRD2 

Amino acid sequence: LDLELGFA (BB#I#-B- 1 9) 

5' -CCTGGATCTAGAACTCGGTTTCGCTTAAG-3' (IB#J#-S§- 2 O ) 

5' — TCGACTTAAGCGAAACCGAGTTCTAGATCCAGG-3' (SB^J#-^- 2 1 ) 

LELDL 

Amino acid sequence: LELDLAAAAAA (ga^"J#^- 2 2) 

5' -ACTGGAACTAGATCTAGCTGCAGCTGCAGCTGCTTAAG-3' (IB^lJ#-J§- 2 3 ) 

5' -TCGACTTAAGCAGCTGCAGCTGCAGCTAGATCTAGTTCCAGT-3' (gB?!J#-5§- 2 4 ) 
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Amino acid sequence: LELRLAAAAAA (BE#l#-§- 8 0) 

5' -ACTAGAACTCCGTTTGGCTGCCGCAGCGGCTGCATAATGAG-3' (E?U#-g- 8 1 ) 

5' -TCGACTCATTATGCAGCCGCTGCGGCAGCCAAACGGAGTTCTAGT-3' (IByiJ## 8 2) 

Amino acid sequence: DLELRL (IB?!l#-5§- 8 3) 

5' -AGATCTAGAACTCCGTTTGTAATGAG-3 ' (@H^lJ#^- 8 4 ) 

5' -TCGACTCATTACAAACGGAGTTCTAGATCT-3' (1B3?IJ#-^- 8 5 ) 

Amino acid sequence: LDLQLRLGYY (SB?iJ#^- 8 6) 

5' -ACTGGATCTACAACTCCGTTTGGGTTATTACTAATGAG-3 5 (Ifi?!J#-S- 8 7) 

5' -TCGACTCATTAGTAATAACCCAAACGGAGTTGTAGATCCAG-3' (gB?iJ## 8 8 ) 

Amino acid sequence: LDLELRL (E?!l#-g- 8 9) 

5' -ACTGGATCTAGAACTCCGTTTGTAATGAG-3' (IB?lJ#-5§- 9 0 ) 

5' -TCGACTCATTACAAACGGAGTTCTAGATCCAG T-3' (S?IJ#f 9 1) 

Amino acid sequence: LDLELAAAAAA (IB^IJ#-^- 9 2) 

5' -ACTGGATCTAGAACTCGCTGCCGCAGCGGCTGCATAATGAG-3' (Sfi?!j#-J§- 9 3) 

5' -TCGACTCATTATGCAGCCGCTGCGGCAGCGAGTTCTAGATCCAGT-3' (@2?lJ#-5§- 9 4 ) 

Amino acid sequence: LDLELRLAAA (fia?!l#-§- 9 5) 

5' -ACTGGATCTAGAACTCCGTTTGGCTGCCGCATAATGAG-3' (E?>J#-S§- 9 6 ) 

5' -TCGACTCATTATGCGGCAGCCAAACGGAGTTCTAGATCCAGT-3' 9 7 ) 

Amino acid sequence: LELDLAAAAAA (IB^J#-^- 9 8) 

5' -CCTTGAGCTTGATCTTGCTGCTGCTGCTGCTGCTTGAG-3' (IE?!l#-§- 9 9 ) 

5' -TCGACTCAAGCAGCAGCAGCAGCAGCAAGATCAAGCTCAAGG-3' (IB?!l#-§- 1 0 0 ) 

Amino acid sequence: LDLELRLG (IB^IJ#-^- 1 0 1) 
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5' -CCTGGATCTAGAACTCCGTGGTTAAG-3 ' (BE?IJ#-i" 1 0 2) 

5' -TCGACTTAACCACGGAGTTCTAGATCCAGG -3' (IB?IJ#-5§- 1 0 3) 

Amino acid sequence: LELRL (IB^'J#-*§- 1 0 4) 

5' -TCTA GAA CTC CGT TTG TAA TGAG-3 ' (IB?lJ#"i- 1 0 5) 

5' -TCGACTCA TTA CAA ACG GAG TTC TAG A-3' (I2^J#-5§- 1 0 6) 

Amino acid sequence: FDLNFAPLDCV 1 0 7) 

5' -ATTCGATCTTAATTTTGCACCGTTGGATTGTGTTTAAG-3' (IB?!l#-^ 10 8) 

5' -tcgactcattaaacacaatccaacggtgcaaaAttaagatcgaat-3' (iaa?iJ#-^- 1 0 9 ) 

Amino acid sequence: FDLNIFPPIPEF (I3^lJ#-§- 1 1 0) 

5' -gtttgacctcaacatccctccgatccctgaattctaag-3' (IB^'JIi-^- 1 1 1 ) 
5' -tcgacttagaattcagggatcggagggatgttgaggtcaaac-3' (@h^u#-^i 1 2) 

Amino acid sequence: FQFDLNFPPLDCV (gE?"J#-§- 1 13) 

5' - CTTTCAATTCGATCTTAATTTTCCACCGTTGGATTGTGTTTAAG-3' (IB?ij#-s§-i 1 4) 
5' - TCGACTTAAACACAATCCAACGGTGGAAAATTAAGATCGAATTGAAAG-3' (IB?U#-*§- 1 1 
5) 

Amino acid sequence: DLDLRL (IE£!I#-^- 1 1 6) 

5' -ACTGGATCTAGATCTCCGTTTGTAATGAG-3' (1E^J#^- 1 1 7) 

5' -TCGACTCATTACAAACGGAGATCTAGATCCAGT-3' (@B?lJ#-$§- 1 1 8) 

^tbh<D^y^- KSr=«— K-T 5 DNA iff SOPW^ Smal ^ Sail X^&mit 
X^Xio^^fz. p35S-GAL4DBD 7°^^ 5 Kl£|i.3*i&3^ ^ 7 31 ^ * — -f=7 X 5 K 
PGAL4DB-RD ^MBl^fc 
(2) * — ifrg^Oflt^ 

( 2 - 1 ) pGAL4-LUC !> *e^<B*0g (02) 

20 
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7° -7*^ KpUC18 £r#]RBI*3fc EcoRI t SstI -effifttfc. pBI221 37°^;* 5 K 
(^n-^fy^tt) £r ftJPSltSf EcoRI £ SstI"e^bU, Nos-ter (nopaline 
synthase terminator) HM^&*a 270bp <D DNA W/tSTT^fo— *^yl^M&Ib 

k x^xmm^o ntbtiitmfr&mmmm e co ri *: s s ti -c^bb-c^wcr 

7*5; KpUC18 <D EcoRI-SstI £MiLKl}f A Lfc„ # l» 7 7 17— ^if-C ^ £-f/V7> 
35S T'a^ — TATA'#7^*£r"^-t?*l*ii!tf> DNA 1 : 
AGCTTAGATCTGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACACGCTG 

(I3?!J#-5§-2 5) DNA 2 : 

GATCCAGCGTGTCCTCTCCAAATGAAATGAACTTCCTTATATAGAGGAAGGGTCTTGCAGATCTA 

(ia^j#-5§- 2 6 ) 

^fife bfc DNA 90^2 ^D^U fcm, 6 0 °C"C 1 H#fhWDf^ Lx t©tli 
(2 5°C) T*2WtLT7 = - V 1/ ? iS^t Z^m^tfLtS^-fco Nos-ter 3: 
f#o P UC18 7°7* 5 K^ftiJPS^* HindHI £ BamHI T-$Hkbfc 0 U fc 2 

H DNA £r pUC18 CD Hindlll-BamHI £&f£Kl}f A TATA-box £ Nos-ter £r"a t?7° 
7*5 K£fllfgL.;fc 0 

^cdt^* 5 k^mps^* ssti -effHbu T4 dna 7—- exwmmmt 

• ;V:/7x7^ tfii^^(LUC) ^^0^7^ 5: K-<^* — PGV-CS2 (3C 
^=3c*tM) & fjUjPSHSitXbal £ Ncol T^teU T4 DNA *°^7- HXW- 

^^-atf 1.65 kb O DNA Sf^f £^itt*g®iUfc 0 C CD DNA mf\ £r_hlECD TATA 
tfi>77 t Nos ^ — — * — ^^tf7°7^ 5; KCSAL, pTATA-LUC P ^ 

^■grCD GAL4 ^ y f (D D N A^IB^IJ ^ 5 3 t°-So7°7 ^ ^ K pG5CAT 
(Clontech frM) & $IJPSI#3if Smal t Xbal XT^t L, T4 DNA V * ^—HX^ 

m^mtmm^n^>r^. 5^t?— co gal4 ^^^^^DNA^sH^j-a-tf 
dna mK&Ttfv--*tf^m%&waxmmvfz 0 tata-luc ?-*mmmm 

Bglll T-m-fb U T4 DNA aj? y ^ 7 — ^T^m^te&S&fTo fc„ wCDg|H£(c 
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¥?t*»Lfc 5 = fc°— CO GAL4 #l"<?$t<DDWAtfe'&-&W£tt DNA ^r^Sr 
jfAU »b;h,fc7"7*5 K©5*> GAL4 ^iyy<^W(DUNA^mmim^\fli 
iZLfaV^T^SfcwSrSftU y * — 3tte^ pGAL4-LUC SrltiiLfc (BI2$ 

( 2 - 2 ) p3 5S-GAL4-LUC <P#|£i (0 3) 

7°^^$ KpBI121 &m%$.k Lt, S^Ty^-^-f^ : 
CGCCAGGGTTTTCCCAGTCACGAC (IS?!l#-5§- 27) i: 
3 ^n— !7 — : 

AAGGGTAAGCTTAAGGATAGTGGGATTGTGCGTCATC (gB?!]#-5§- 2 8 ) trffll^T PCR £rffV\ 

CaMV 35S -fn^ — # 800—-46 i?I^&"a tf DNA if>i-&#fc 0 $M§*& 

Hindlll -CJHftLfcH, CaMV 35S7"cz^r~^ 800- 46 W$&*S 760bp CD 

mhm)n%TjJvi— ^^W«^Sc»t31 j;ot:milUfc„ CCD Hindlll iLK"^ 
b^tfci&IISH** Hindlll -C?HHfc;U-C:i3^fcy 5t^^ pGAL4-LUC fcff A 

CaMV 35S7*cr^— DAN 2* Jffi;fr fa {C ft V> TV ^ -5 % CD £r:^ U p35S-GAL4- 
LUC y 3K-^— at^Sr^U/t (0 3#flB) o 

(3) 1/77 k-^^at^^cD^jg 

— pRL-null grffiHSfMSNhel t Xbal #JI8H**-t?9J»rU T4 DNA *°y^7^ 

7x7- fe*5£^£r^tf 948 bp CD DNA Hff ^ & ft® bfco CCD DNA »f/f3:^:7 
x ? f—zf^^S. KtfJflN^Hf&JJlffiV^ GUS at-fg-^^IS&Wc pBI221 ^ — CO 

>Jr . ;!/v'7i7- if ^^^^Jll^ft }CftV^TV> 5 & <D trilgt Lfc (pPTRL cD# 
Hi) o 

(4) l/*-^-»OfittlfS 

v/p^^tXtHtty^-^-l^ix7x^.^-77^5 KS:^— ?4 

(5) ^-tV 
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_hfB-ef£j$Lfc P 35S-GAL4-LUC V tf— 9 — t at y =c ? ? — zfy * $ K 

P GAL4DB-RD <D DNA 1. 2mg £ „ !)77 ^ ^5: K 0. 32mg £rii:^ 

lmm(D^^(BioRad%l:M)510mg {C=J— ^^Lfc 0 £W£BPfl 2 1 BgOiXn 
^^^X^7tfc^, *-CSe>**iit3K*feV>*i9 c m->-r— Wufcfc^ Bio- 
Rad PDS-1000/He tfl/s<— h * is httlSrJBV^T DNA £#T^A,/£ 0 2 2 °C"e 

(6) /bi/7x7-t*&fei^ 

6NFraf^gbfcv-a-f ZZ-rX-rm*. V. Dual-Luciferase 

TM Reporter Assay System (Promega %LM) fc^stt £ tLT -5 Passive Lysis 
Buffer 200 /il Kl®»L;fc&, Lt _h?ff iSrHHR bfc„ ^©$BJ3&ttffi^ 20 ji 

1 £r Dual-LuciferaseTM Reporter Assay System (Promega 1±$5D £ tbT^ 

ZMfe^y^T — lOOn 1 (ei^^ (TD20/20, Turener Design 

~5frf£ J F-©i£tSMifc"Ct'J?K ^r<D+B^tfii:-efc 5 Relative lucifarase activity £r 

A*LftV^-g-tf>p35S-GAL4-LUC Ustf— ^ — 3tte^<Z>?£i£?>fa*Mii:£r 1 O 0 t LX, 
^37^ ^-i/^* 5 KSrR«Pfc*BJ&mi»AUfea:#fcy * — Jitter 

ttO^lfttJlJZoT^^ zz.>7$— £rffftLfc„ i" P 35S-GAL4-LUC W 

* — 5t-e^^#^^ KfB^JSrs— Kf-S DNA *1&?rtl<hj1£=s--7 9 
K P GAL4DB-RD^r^AUfct% % V 0«tt«^«^"t" *U*> •?:<£> 

^/f Ktt, l^*-^— 3t^©?SttSr#|ift!l-t-5S»m ( J7 ^ v y if— ^sfc 
Sii^LTt^o J^T. y **-<Z>fiH4te£8fl3£U"t\ p35S-GAL4-LUC y 

(7) y/Vyt-F^-fy©!^^ 

H14A{C N y*°-^-*^tx7x^^-^7^5 K©«t^t, HJ4B 
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mi) 



^zfT KMBffJ *@*Hi£(%) 

ERF3RD (214/225) DLDLNLAPPMEF 15.0 

3RD1 LDLNLAPPMEF 14. 6 

3RD2 LDLNLAAAAAA 17. 5 

SRD1 LDLELRLGFA 2. 0 

SRD2 LDLELGFA 221 

LELDL LELDLAAAAAA 196 

Min-LDLN LDLN 153 

Min-LDLNL LDLNL 150 

LELRLAAAAAA 130. 6 

DLELRL 8. 9 

LDLQLRLGYY 3. 8 

LDLELRL 4. 5 

LDLELAAAAAA 72. 5 

LDLELRL AAA 6. 9 

LELDLAAAAAA 196. 0 

LDLELRLG 8. 9 

LELRL 101. 5 

FDLNFAPLDCV 17. 5 

FDLNIFPPIPEF 16. 0 

FQFDLNFPPLDCV 10. 9 

DLDLRL 9. 2 

J'/Fp — /V GAL4DB CD^- 100 



±1BM^:^^$^S £ 5 LDL (N/E) LXIiFDLN (F/I) 
C-3fc$gfiflte:4>fc< t h 6i©T$ /tlr^o^/f K, feSV^iDL (E/Q/ 

D) L R L ^fr^^ KHU !l*°-^-»€i 1 ©gtt^x7x^^-^tAt 
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nmmmt vxn^tc^^^- ke^ii^sj&v^ P 35s-gal4dbd y 

■ft^^tt^riST^-fr^^o^o rcD^ifi, GAL4DNA ^fcjfe^U 

CD sup mm 

KSr^^tvg-J&U Z.ftib&T'?^^— t LT, SUP jte^Sr^tfTAC 7^7* 
7 y-K14B15 ^n — V C^-T^ DNA#F35Ff «t 9 K») ^iit Lt, PCR^m^ 

sup K«««r*tpDNA»r^-«r¥(ib*: 0 ±&mmm&&: 

j£U i-etc^^^tb-cv^s SUPat^^^^^^K^— K^^T^fc^^ t &m 
f§.Lfc 0 ^*5±f5PCR^CO^#«, ^f£^j£ 94°C 1 ;9\ T ^S/fc 47°C 2 
£\ #^J&74 c Cl#£rlU--f LT 25 if-T ^/Hto*l 0 

(2) x7x^^-^7^^ Kc£>«lg 

(2-1) SUPit'g^©^^ KH^^-at?^^^^^— K 

PGAL4DB-SUP <D#|^ (HI 5 ) 

^ n — ^s/^*±®Kclontech*±, USA) CD ^ 9;* 5: K P BI221 £rfUJBg|£^ Xhol 

^Sad^TOU T4 2Ky * 7— irT^m^*0;£lUfc#. 7ifD-^^r>t^ 
^cft-e GUS 3Hk?-&|5&#. CaMV 35S t Nos-ter gr^a 35S-Nos 37"^ * 5: VWx)i 
DNA &#fc 0 

^ p-yry^ttlo P AS2-i $ — SrfiJISlMl Hindin "CiB-fbU. mmz. 

33ftZ>1frW?£mkm*X'&>Z> GAL4DBD £rT2fn — * ;vm,%%.Wi\^ £ o T^gf 

Lfc^, T4 DNA TKy ^ 7— \fX^m^m^m^ Lfc„ GAL4DBD =» — Kfp 

^^T-atfDNA »fJt&\ 5fct5if<£> 35S-Nos CD DNA 35S 7°n^-^-^ Nos # — % 
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%. — ?—ffl(D5£m*mz. Lfc^tfAl, 35S /n^-^-(^Ltii 
GAL4 ^>-^Sf<ODNA j^gi^CO ORF frMJifa ^MAy-W 5 & <D LT 
P35S-GAL4DBD — £«^Lfc„ 

GAL4DBDCD^# jftS— f^i" 5 £ 5 i-IS:f+ bfc SUP Jt^cD 5 5fcT 

-7=7 4'*— primer 1 (@E?!l#-5§- 2 9 : SUP it^^^S@B?IJ 1-18 KlJg 
-g-) : GATGGAGAGATCAAACAGC t . 

UWMn Sail gMiSrj^O 3^^-17 — 7°^^ ^ — priraer2 (IB?lJ#-5§- 3 0 : 

SUP jt^^^SSH^IJ 602-641 : 

GATAAAGTTATTACCGTCGACTTAAGCGAAAC 

^/Bl^T SUPit^CD^^^ff — K#f*# (IH?lJ#-5§-3 1 :T5;y^I2^J 
1-204 ) &PCR£xfc £oTiti|igU DNA®r>f &#7b 0 PCR^^O^#{i, ^14^ 
J&94<Cl£\ T ^S^ C C47°C2^, W&m.I& 14°C1 ft* 1 jVb It 

25 if-f ^M?ofc„ eiT^T©PCRSJESr±l3C^#-esfTo^:o #e>*Wt DNA »f 
jt^$lJPI®^SalI T«Lfct> Tifn^t^fttioTgWttS DNA 
Kfrfi-SrliMKUfco SUP K-T 5 DNA8ffJt£, fflB&lMJC Smal t Sail T?^ 

^^bUT^^fc p35S-GAL4DBD T"?* 5 Kfcla^j^, ^5 
K pGAL4DB-SUP Lfc 0 

( 2 - 2 ) SUP©7 5/ ^@S?!J 175-204 ^^|>rc 7x^^-/7^^ K pGAL4DB- 
175/204SUP (Dm^k 

GAL4DBD £r=i — Ki"5 7 l^— A £ f^#£5— £ 9 (d^lfbfc 5 5fcT 
— ~?7-<^r— primer 3 3 2 : %g&M#L SUP ^*IHJ!J 522-539) : 

GAATG AT G AAATCATCAG 

i!IK»3R SaliaM££r8po3^t3 — !7— ^-Y^ — primer2 (Ifi^J#-§-3 0: 

1&^m± SUP ^SIB^IJ 602-641) : 

GATAAAGTTATTACCGTCGACTTAAGCGAAAC 

£/B^T SUP COT 5 J W&M 175-204 K^^^g^i" 5ittIB?lJ 523-612 CD 

DNA PCR m\ZL io-r#fc 0 ^(D DNA »f>fSrft!j|S»* Sail X'ffi 

5£ bfc 0 £ <D SUP COT 5 / WWM 175-204 =gr = — Ki~5 DNA (DNA 523- 
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612) Smal t Sail X'^ftmik LT*^*: 35S-GAL4DBD ^9*^ K(C 

m^ii^-, =--7*.>7 f—y^XS. K pGAL4DB-175/204SUP &#I^Lfc 0 

(2-3) &mitim^-7** $ K^si (ni6) 

~> a ^ ^. fXt AtERF5cDNA ^ a — V pAtERF5 i: Lt, 

5 t^T s/ y^-J primer 4 : 
CATGGCGACTCCTAACGAAGTATCTGCAC (IE^!J#-S§- 3 3) 
3 — 17— :7° 7 -f-v —primer 5 : 

ATCGTTCAAAAACTCAAGGCTAACTAATCAACAACGGTC m^m^r 3 4 ) 

&m V^T AtERFS SC = — K^lfiSr PCR «t o bfc 0 C CD DNA 

Wt/t-Sts -blB^^Ufc^^S^Ufe 35S-Nos Zf=7?* 5 K^f jti-M^-iZ.^-^ ^7 
=c? Z — Zf 1 ?*^ K p35S-AtERF5 £rflf^ bfc„ 

^.tikfeWU^, SUPste^S-t^ 175/204SUP <Sr^v^^vHtto,^_h|B^^«b 
^iiaTx7i^^^ 7"^^$ K pGAL4DB £rHffgUfco 
(3) — jg^©#tig 

y 3t£s-?-£ IT, ETOffeia 9 , p35S-GAL4-LUC RTJR pGAL4-GCC- 

LUC £> 2@£rfliigLfc 0 

( 3 - 1 ) p35S-GAL4-LUC ©flt^ (HI 2 XTJ<0 3 ) 
a . pGAL4-LUC <D«^ (B2) 

KpUC18 SrffiJIKiPSSEcoRI £ SstI ^i^Lfc, — >5\ pBI221 ^ 
(^ a — V^y^%h) *r $iJPW*EcoRI t SstI -e?f=HfcU, Nos-ter 
(nopaline synthase terminator) ^^^r^tf 270bp CD DNA Bfr^^fT^f 
^S^itHdioX^ilUfCo ^btLfcWf^SrfKllfif^Sf EcoRI £ SstI -CEHbU 
-C*5V^fc7°^^ $ KpUC18 © EcoRI-SstI gpfctcjf ALfc. &V^\ *U77!7 
— ^-if-f ^ VJ/ls* 35S :7 s P — & — TATA #iy?*&^tfmWm<D DNA 1 : 
AGCTTAGATCTGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACACGCTG (IBJ'J 
#•§■3 5) t 
DNA 2 : 

GATCCAGCGTGTCCTCTCCAAATGAAATGAACTTCCTTATATAGAGGAAGGGTCTTGCAGATCTA (gH^'J 
##3 6) 
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^-g-^bfc 0 -a-J&bfc DNA £ 90°C2#£Dffiib7cm. GOrr-l B^Pttt^b, 

(25«C) T'2H#W#ftU-CT^-y >-^$-fr2^^^^-tirfc„ Nos £: 
^OpUClS^^^S: V&ifcmmm HindHI £ BamHI "CmfcLfc. ^Lfc2* 
II DNA & pUC18 <D Hindlll-BamHI gM£KlJ¥A b, TATA-box t Nos-ter t?^ 

^^^7^5 k^rbi^* ssti -?$Htu T4 dna *Ky ^ 7— if-e^m^^b 
^abfeo 

— *\ *^/U'A'i'7i7-i?lfi : f-(LIIC)^^7^$ K^* — PGV- 
CS2 (I^y^fti) £ $J|£I*&XbaI £ Ncol -efg-ffcU T4 DNA jK^7- 

— ^at^^Sr-^tp 1.65 kb <7) DNA 8)fK-^^SII*^bfci 0 c: <D DNA mK$:±tZ<D 
TATA **y^^iNos^-5^^- «T&t? 7" 7^5 K J^t^A b pTATA-LUC y *° 

^-&<^ GAL4 ^y/^f ODNAi^Jlr 5 ^ ^jto7"7^ ^ K 
pG5CAT (Clontech Sr f&IRBgNf Smal £ Xbal "C^b b % T4 DNA ztfy ^7 

— ^-e^p^^^b^LS^r^Tofc^. 5=»t°— (D GAL4 ^ >v< ^ D N Arj^IE 
^ij-^t? DNA ^fjt^rTif ^^/VS^ibT-i»Sbrc 0 TATA-LUC — £rf&ij 

PlgNfBglll -Cfi>fbb. T4 DNA *°y ^ 7— ifT^m^-fb^S^^TofCo 
^{-^m^^bbfc 5 t° — CO GAL4 ^ ^^^K^DNA^-^MH^J-g-tP DNA 
$fK-£3fAb, #btbfc7°7^5 Y(D*>% GAL4 i7 % (D D N A^-^IB^'J fl* 

fflS^ftfc IrJV^I/^ fcCO&iSgib, y /K— 3&^^pGAL4-LUC &#§gb;fc 

(@2#$0 o 

b. p35S-GAL4-LUC CO«^ (EI 3 ) 

-fj^^ FpBii2i %mmt bC, 

5 7^7^^7*7^ "7"- primer6 : 
CGCCAGGGTTTTCCCAGTCACGAC t (IB^J#-f - 3 7 ) 
3 $iv — V — 7°7^ primer 7 : 

AAGGGTAAGCTTAAGGATAGTGGGATTGTGCGTCATC (gB?U#-S§- 3 8 ) 

£fl§V^ PCR ^rtTW CaMV 35S7°ct^— ^ 800~-46 DNA iff^f 
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tea »JIRl**HindIII -e$Hkbfc#, CaMV 35S7°ci^ — ^ 800' 46 m^Z^t? 

760bp <D DMm)i &T jf v — XSfjl-nm.i!*W}iZ. £^XMM Ltz a Z<D HindHI Klf 

LUC IcjfAL, CaMV 35S ~fx2 — $ — DNA ^Jfl^ [SH£|p]l N ~CV N <5 ~h (D ^r^ifc b N 
P35S-GAL4-LUC 'J * — i&fc^&mm Vtz (0 3 #flg) 0 
( 3 - 2 ) pGAL4-GCC-LUC £>*PI^ (HI 7 St^HI 8 ) 

4<@<£> GCC boxWiM (AGCCGCC) if 45bpDNA O^M^ (TIB) &-^J&U 

TOttlS^FMLfct, ^^.T? 60 U — 2*iKDNA£U 

5 ' -GATCAGCCGCCGATCAGCCGCCGATCAGCCGCCGATCAGCCGCC- 3 ' (IB£lJ#-3§- 3 9 ) 
3 ' -TCGGCCGGCTAGTCGGCGGCTAGTCGGCGGCTAGTCGGCGGGATC- 5 ' (IS#J#-*§- 4 0 ) 
:©45b ptf> DNA BJf ftJP.gS#Sif Bglll L-T*5V^fc_b|BO TATA- 

LUC ^^^-M : 1 <D^vl^:i-&3 J: 5 ICiS-a-b. T4 y fe^^VMT^-r 
->3 V£rfTV\ GCC box Sr^t? DNA ^fjt^HR^In] Ao X V>5 t> (D £rilliR 
7 s 7 ^ ^ K pGCC-luc %mm v it a PSSlSil Bgi n x-?g>ft; V s 

T4 DNA * 7—" ^T^f^C-fk^a^ff ofc (B7#i) „ 

— Jj, mm<D GAL4 ^ f ©D N A^iB^iJ^ 5 n f-^07°7^ 5 K 

pG5CAT (Clontech IfcjBD £r fHISEHt Sinai £ Xbal X-ffifc b s T4 DNA 
' — ^-e^m^^b^S^tTofc^, 5=xfc°— © GAL4 ^y/^fODNA^IB 
M^ts- DNA Kff>»t^T^n— ^y/v^^cgj,-e»MLfc 0 CO DNA If^^, 
*^^3g^bfc N pGCC-LUC^^^^ Kl^ffAl, GAL4SBWJI1I;£-|bH;iAo-^ 
3kcD£riliRU pGAL4-GCC-LUC y tK— st^tr^^bfc (HI 8 #BS) „ 
(4) ^-^^v^^Sit^^A 

PGAL4-LUC ^—ifrlS^ 1. 6m g> x7i^^-^7^? K t LT 

pGAL4DB-SUT\ Xf3 7* a 5 pGAL4DB~175/204SUP DNA1. 2 m g, 

JttfeStflS^T^? Kp35S-AtERF5X«pGAL4DB1.2M g> St* y77^>7i€ 
K 0. 32 fx g ^rii:^ lmm ©^®(BioRadi±M)510/z gfcn — T 4 1/ ? 

7c 9 c m -t — 1/ IC t£ h Bio-Rad #M PDS-1000/He >v<— h^y h|||rt) 
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*,V>TDNA%JT*>i&A,;E„ &V>-<? N 2 2 °CX* 6 B^raBUBf-eltHt bfc^, UsK— * 

( 5 ) ^ ~> -7 =. ^ — em&m i£ 

6B#K#Sbfc^>ci^^^-X^^ N 'mtemmtpX-ffifcL, Dual- 
LuciferaseTM Reporter Assay System (Promega %kWl) £ frlX \/ ^ Z> 

Passive Lysis Buffer200M 1 {C&jSt bfc#, tt .Hf|£:|EjI|X Lfc i ©*B 

J^tt{±S?S 20 /xl £r Dual-LuciferaseTM Reporter Assay System (Promega ?±M) 
lzmtt£frX\i^Z>fflMs<v7T~- lOOjitl ^)il-^U, /V?y^— ^— (TD20/20, 
Turener Design tfcR) Sr^V^-C/Vv-^ ^ 7— If tSttaO^^^o fc„ • 

^tt^^r U * — mfc^O^'ttltt-CfiJ t) „ *:©*B*N§n?&5 Relative 
lucifarase activity &fflM&ik bX*fefc 0 H^f*. ^.y^?? — 7°7^^ K 

©fi^t 3HU@B'Jf- h7V^y bTyfe^S^-Sr^TV^ ^12:191%$ 

J#tf>fc 0 x7x^^- trAftfcl^SM^© P35S-GAL4-LUC UsK — * — ifr^^C£>?£t£ 
©tB^Ufi*- 10 0. P GAL4-GCC-LUC V ^—^—lA^I-^QMW.^r l^U, ^7 

0 9AI4, y aK— St^^^*** — 5 KSr7r-f-iat?*>*o 1219 
A^V^T, 5XGAL4 fiGAL4^^S^DNA^^IB^IJ. TATA CaMV35S T'p^' — 9 
— TATA /}? V # X £r*a MWIL LUC fcfc/V a 7 — t?3tfc^ CaMV35S fi^7 y y =y 
V—^if^WJ/V* 35S * ^y<^Wlt^^-y^^r— GAL4DB f£@£-& GAL4 

m^-m^ dna m& k^^>3 - k«s«s, nos t$ / y ^/&g£Si it^te^jt 

HI 9 B t4 SUP SUP Of-f y — V7)S y /K—^—it^^(Dfiltt (Relative 
Activity) tX^-f|g» El 9 B ICSSV^s fe£>f8c^ (175/204 

^iALfci: toy slf-^— 3t^w|Stt*^i- c 
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m 9 B^jg^fc itttf, P 35S-GAL4-LUC Utf— fcfs^-b pGAL4DB-SUP ^ Z7 

pGAL4DB-SUP VjJf-^ — fc^F fBli" I' * 

^fc^ri^Ltt^. pGAL4DB-SUP^7ai^^ — !J atf — * — at-fe^^S 

Jt-<7 5 %U'J?£lt1t (H9B ; 1/204) 0 MMM&l t UT^to fc SUP <D a — K 
^&"£]§:fcV>p35S-GAL4DB te, U 2K— * — itfe^OEH^Srf&T & fta>o fc 0 CL 

sup j>m^&$bm-fz> y zr\?-y9—b L«UT^5^i ^tx 

*fc N SUPal^W^^^^K^- m*lrf^ V— v'a ^ b DNA 0rtf & t> 
Ox7x^^^7^5 Kt?fo^> pGAL4DB-175/204SUP 13 N pGAL4DB-SUP £r^A 

y ^Vyf- ^fg^fes- £3S7fc£*Lfc 0 (0 9B ; 175/204SUP ) „ 

i©sfe*36*e> % sup ©y T'^s/iJ— «tB^j^-o®« (yyuj/v'ayK^ 
V) y^lH^iJ. 1 75-204 fg^tc:#^i- 5 ^ k&mbfrtte^Tco 

laiOAW:, U # — ^—a-g-T- (pGAL4-GCC-LUC ) 7 zr. ? ? — ^ * 

£fc. HI 1 0 B{Cj;tt{^> P GAL4-GCC-LUC V tf— * — itte^i:. fe^StfrfbflB 
^j|or ^dS^$tt"CV>S P 35S-AtTERF5 x7x^ Z — Zf^^ 5 K^2/cr^^-^- 

?-Zf=7*^ KtfAL^V^ (1 icifc^. 1 5{§m_h-b#bfc 0 y 

5tfc^ £ P 35S-AtERF5 £ pGAL4DB-SUP £r |?f| B# J- 2U A Lfc®-g\ y atf 

tt % SUP^^^^Kf*> AtERF5 (Dm^fgmtifcZ: 84%(l-2. 5/15)ai*J-f-53b^Sr 
^ori^LTV^, ££>fc, SUP ^-^V y — v-a V^^^r^o P GAL4DB- 
175/204SUP £r GAL4-GCC-LUC V tf — f—lAfc^k pATERF5 7 = ^ — <t |^B#(C 
S*ALfc#£\ y — at^©»ttS:9 0%a]^J-r<5$am?r^bfc o P 35S- 

AtERF5 luisu at^©«te©.-fc#rau pgal4db ^Aimcii> 
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sup yyuy^ay^-fy 175-204 — KI-SiHS^t-cfc^K 

«[«J#:tCiott5 EIN3 «7>fe^«^b«ffi©*|l«!l' 

(1) ^K^mffi^<^^^pBIG2 tf>»^ 

^ n — l^y*tt» (Clontechtt, USA) ©^7^5 K p35S-GFP £$MIN£ 
HindHI £ BamHI X'WWrl^, iJ V 7 * 35S ^n^- — ^~ 

(CaMV 35S) «r£trD N Alf^ 2rT;*f n —X fr^m^foWiX'ftM bHUfc bfc D 

5 v-^fvw n£7c^ j; 9 mmzfrittfLVin&'!ii&mm'<* pbig-hyg 

(Becker, D. 1990 Nucleic Acid Research, 18 : 203) £r$JES6Mg HindHI £ 
Sst I X-mWr U T^fn — ^ $OMt$ttic»fc £ o T GUS sHH-7-£rB& Wc DNA Wf Jt 

^T^E^ISr^"*-* DNA £r^]£U 70°CT? 10 £vbnjfi bfcgK g&ifrifllz: «fc !> 
T ^^iirT 2^:0 DNA £ bfc e r. <£> DNA Sff>t 5 ' BamHI $lJHIi$ 

SlSg&ffc. aiRSbspSrlSSfeS^^^^if^ ^ /W* omega XtWMIS 

Mfttttti: Saal % Sail ^^-T So 

5' -GATCCACAATTACCAACAACAACAAACAACAAACAACATTACAATTACAGATCCCGGGGGTACCGTCGA 
CGAGCTC-3' (E?IJ#-g-4 1) 

5' -CGTCGACGGTACCCCCGGGATCTGTAATTGTAATGTTGTTTGTTGTTTGTTGTTGTTGTTGGTAATTGT 
G-3* (BB^!I##4 2) 

CaMV 35S zf a 9 — & -&> < tf DNA Hr^ £ -^J& b fc 2 rfcgl DNA 3r GUS 51 
fc^£|$§^fc pBIG-HYG <D Hindllb SstI %MSL\Z.& AU flt^^JfifEglffi^ ? 
— pBIG2 £#fc e 

( 2 ) mwrny^* 9 — pein3suprd <Dmm 

^my — 9m%^j^hmW.^fhtz^ EIN3cDNAO:£*2:-g-i? pEIN3 9 u — i/*m 

mt b-c, 

5*7y^-7°7^^- primer 8 : 

AATGATGTTTAATGAGATGGG (E^J#"§-4 3) £ 
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3 3?Ei — 17— -f'y^ -v— primer 9 : 

ATGAATCCCCGGGATATTATTC(|H?lJ#-^4 4)^11/^, EIN3 (DT 5 ^ KiBJU 1 — 
162 =t— K1Mf-^y$1-5iMia?iJ 1-485 O^i^^tp DNA ®f>t £r PCR jgcfc «fc 
oT±tiMU #J|£gM5SmaITM»*fLfc:& % T 7? n — *tBS«fc»fc: «t o T g &) t 
~t% DNA iJr#-£#8tbfc 0 wOBrfi-SriHR!** Smal TijOHrbfc P BIG2 |Cff AU 
JlR^ftKl* ^^^fr-C^S ©£]£gtb. P BIG2-EIN3-1/162 £r#fc 0 

EIN3cDNA ©^ASr-atf pEIN3 ? n — ^SrflPJI&ffl^ Smal £ PstI "CgJBrU T 
*m^&iJjt-<fco-C EIN3 ©75 y^ie^J 163-565 Kt5 
DNAfSfr^ (487-1695) &l£|«tbfc 0 © DNA KfrJt £: , frJPISl* Smal £ PstI 
BftbT^V^c^ cr— 2— pBluescriptll CjfAl7 , 7^ -5 K pEIN3- 

163/565 &ffr£bfc 0 

EIN3cDNAO^-5^-g-tPpEIN3 ^ P-y|:iIi Lt, 
5*7?'^'- ^9^-^— primer 1 0 : 

CGACACTGCAGATCACAAC (Sa?!l#-5§-4 5) t 
3^^§OH-Jh=i TAA Sr CCC fcSSiJI-bfc, 3 — 17— ^°=^ -v— primer 1 
1 : 

ATCCCGAACCATATGGATACATCTTGCTGC (SH^ll#-§-4 6 ) £rJi EIN3 ©7571 
la^lJ 566-628 3— }?mmZ-mm-tZ>i&.&mW (1696-1884) DNA Br 

Jt^r PCR ifefc J; oTigttU ^iJPS^Pst I Tr^JDrb^m. 7;*fni— 

^^5zE^fc«^>!2 (2) (2-2) ^ft7 5/i©i^-i5:f5j: 

5 {-ffr&b-r&i^ sail M^^-rs sup o7^;^j 

175-204 K0*j6fc0ESi-5*SSiB^J (523-612) ©fg#c£"£i? DNA Br Jt £ . 

EIN3 ©7 5 7 ^SB^IJ 566-628 =» — K^^{-^^i--5^SSB^J (1696-1884) © 

^^^-atpDNAif^^. ffclPSSN^Pstl,- Sail TMsOBrLT*5V , >;/S:.hfBpEIN3- 

163/565 fcjfAb. P EIN3-163/628-SupRD Srffr&bfc„ 

5; K pEIN3-163/628-SupRD $JP£@#i?f Smal £ Sail -?$0Bf U EIN3 

©75 y^IB^lJ 163-628 $t*$£ SUP © 175-204 ©®*$£=i — K"T5 DNA BfJtSr> 

7#a— ^m^Sjfc^o-CmSlbfco m«t bfcBf ^S:, _h|3T?^fe pBIG2- 
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EIN3-1/162 ^mWMM Smal T?§Iif Lfc pBIG2-EIN3-l/162 ilffAL, 35S-EIN3- 
SupRD-Nos &<£tt1&Kte&'<* *-pEIN3SUPRD Sr#fc. 
( 3 ) pEIN3SUPRD -Cff2®^& Lfctt^#<E>ffr#; 

P EIN3SUPRD £ £ <> n ^ ^ -J-X^WflfcO^Sf feJfetts Transforaation of 
Arabidopsis thaliana byvacuum infiltration (http : //www. bch. msu. 
edu/pamgreen/protocol. htm) fc^ofc fcfcU, il^tSCC^a^B 

[ (Agrobacterium tumefaciens strain GV3101 (C58ClRifr) pMP90 (Gmr) 
(koncz and Schell 1986) 3 ^Kl^t^ fp^l/-i/ 3 y^AUCo 
Lfcflr b/KD YEP i#±fe (TIB* 2 ) "C OD600 ^ i mfc 5 bfc 0 

(*2) 

YEP medium (1 liter) 

lOg Bactopeptone 
lOg yeast extraxt 

5 g NaCl 

JfcV^ EeUEZL. 1 y y h/K^J^fcJUgife (Infiltration 

medium) (TIB* 3 ) tSjBLfc. 
(*3) 

Infiltration medium (1 liter) 

2. 29g MS salt 
50g Sucrose 
0 r 5g MES to pH 5. 7 with KOH 
0. 044 fi M benzylaminopurine 
0. 2ml Silwet L-77 

^(Dmm^. 14 Br^WLfc^p^js-^-x-^-sr 1 #nggu 

Wtf&W^J&S***:.. HJUXUfca^^r 50%^ y — 5\ 0. 02%Triton X— 

ioo^-c7^-ra^0 bfc#. mm*~e 3 n y u ^nufc^-r j/nw > 

^W«f* (TIB* 4) fcffSLfco 
(3ft 4) 
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4. 3 g/1 


MS salt 


1% 


Sucrose 


0. 5g/l 


MES to pH 5. 7 with KOH 


0.8% 


Phytagar 


30 g/ml 


Hygromicine 


500 ml 


Vamcromicine 



(4) &Rfe&flim(D=^3 L uz/m5t&<D : ftM 

nibtlt^mX (T2) ©ff^ti|©f^^, ^^l/^<^tu^#:T*fcS 1- 
aminocyclopropane-D-carboxylic acid (ACC) ^ftHlft^ lOuM £ ^ftf 
$ti/fc^W*&fl6Sr"&tp MS -yu— h (TIB^S) tc^SUfc:. 
OS 5) 

ms bmM&m 



4. 3 g/1 MS salt 

1% Sucrose 

0. 5g/l MES to pH 5. 7 with KOH 

0. 8% Phytagar ACC (final 10 u M) 



_h!E«^£. 4°CT*3 Bm^mmrnVt^, PfBff 22°C-C 3 HR4t$*, 

^ (3fifS#) £r#^ILfc 0 3fe*Srai lMSIl 2 m^i",, 

Ull lRX^Ml 2KL&tlt£. m±ftiX~tbZ> Col-Ott, ACC <£»}Ih£T"T% 

PEIN3SUPRD tlMLfc»ft: (HI 1 1 ; 35S: :EIN3SUPRD) EIN3 <D^ 

^fle"T?S>3 ein3flt^)fr (Ell 1 ; ein3-l) ^*<£>Jg ftX^t^iS 

^£M*f^£M^ J^t^;(f* (lOOppm lml/min ) ^B##^ETX% m^U^JS 

ftt©4ISft*fc5itto1SW(;:«;5^, p ein3Suprd t?^Ste^bfcfit^i 
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m 1 2 ; 35S::EIN3SUPRD) T*te, EIN3 (D^mWX^h 5 ein3 (Ell 

2 ;ein3-l) i^^^^t^^^ir'feo^o 

^Stt^f-^^ - — ■£ (BCHN) ^^^S-U 5 Ethylen Responsive Factorl (ERFl) at 
^^•<D|§^(3:oV^r % pEIN3SUPRD T?^lflElfeUfc*t4fe < **»e> RNA Srflf 

^Oif, HI 1 3 Kl;^i~<fc 5 ni^lx^^a (lOOppM^c^ 1/^7, 12 
H) X^t^m^MiM 'l 3 : Col-0) TfWu PDF1.2, ERFl RTfi BCHN »^^<D^m 
Of|^^^e>tLfc 0 — pEIN3SUPRD Ufcte&frCH 1 3 : 

35S: :EIN3SUPRD) I*. V ^^LS^rfTo "Cb > ein3 ^^fl^fel^ PDF1. 2, 

ERFl BCHN 5t^©^^(DBI»S^ btlf, l^#j£#te©?g*r«:^ b 

fc (Hl 1 ^ EF (elongation factor) fift-ft^ V h n — ^Sr^-t") 0 

fiUrCDJ^JHa^ SUP tf> 175-204 ©7 5 / £#o-< 7°^- KJttf-tttSr 

OfelfcftU) ERF 3 ' V yi/yv'a V K^^T > 191-225 £r = — KtSlfi^fcJ: 

(i) j&simt&m^? & —pbig2 <Dwm 

l&KU&m^??— PBIG2 <DmMteMMW3 (l) irlHtf-b-C^ofco 
( 2 ) T&&1t£&-*-# * ' — pEIN3RD (Dffim 
*my — ?m3ZffifribmW£thfc, EIN3cDNA <59<£*£r^iP PEIN3 * n — ^£r» 

5^.T y 4 primer 8 : 

AATGATGTTTAATGAGATGGG (SS?!l#-§- 4 3) £ 

3 — 17' — zf^^f — primer9 : 

ATGAATCCCCGGGATATTATTC QSM^^r 4 4 ) V > X , EIN3 <DT % J 1 - 

162 3- K««K:KSi-5**K3?!| 1-485 DNA 8^3: PCR ifcu: £ 
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ot«fiU *0K»3RSmaI -C«I»fbfc«. T tfv—xmf5.&mz XoX Bft k 
-fS DNA »f>i-*^BtU^i. r.O»fK-«:IWI»#* Smal TMSOBrUfc. P BIG2 AU 
flbfrlfcK:* ^^^jft/TV^ t©SrJii(iU s P BIG2-EIN3-1/162 £#fc 0 

EIN3cDNA (D^:*^r-^tppEIN3 * n — ^SrflJRIMfc Smal £ PstI X'tyWr U T 
^'n-^lMfttiot EIN3 ©7$ 7 ^IB^IJ 163-565 Oblige Sr = — K^t - 5 
DNA N^Jt" (487-1695) SrlMILifcio i <D DNA (0fJt Sr. Smal £ PstI "C-gO 

»f LT^^fc^ a— ~lssfs<? ^— pBluescriptll tCflpA * 5 K pEIN3- 

163 /565 igrfJsj^Ufco 

EIN3cDNA 0^*^tfpEIN3 ? n — >^^mmt Lt, 
5 5fcT lyy^—Zf^'i -v— primer 1 0 ; 

CGACACTGCAGATCACAAC (IE^!i#-*§- 4 5) i: 
3*jg(73J!^Jh3 K^TAA Sr CCC fcSglfeL^t N 3^a — V— Zf=7^-^— primer 1 

l ; 

ATCCCGAACCATATGGATACATCTTGCTGC (iH^J#-^"4 6 ) &m^X EIN3 OT5/i 
SB^IJ 566-628 =i— K^JIgtKl^E^-r 5ift3£ffi^J (1696-1884) ©f5il££"a tf DNA $f 

tf&pcR$fcfc:.fco-ofcii*BU *Jis#*Pst i -e§]Sffbfc^, r^P^i^ft 

3' ^{CftJP&Slit SallSP-fifciSr^r-rS ERF3 191-225 £=r— K 

-rs^^^*i^-rs*fta6Ba?!i (571-675) <ow$.v> dnabtJt-st, ein3©^^#^ 

i//uaE*»i: 7 1/- Hc-rS«t SlURff-Lfc. Jfc*5, ERF3tD<£^ 

5 5fcT 5/^—^7^ "^—primer 12 (@5?(I#^§-4 7 ; J^giS^ ERF3 m&mFl 
569-593) : 

AGTGGGTCCTACTGTGTCGGACTC t 
frJPWiii Sail SBtt&flrO 3*13 — 17 — ^^^ ^_ primer 1 3 (lBJ!l#-5§-4 

8 ; *£<£-|H5#: ERF3 iMIE^J 661-678) : 
CCAAATAACATTATCGGTCGACTCAAAATTCCATAGGTG 

£J1^T ERF3 CQT 5 ymiB^lJ 191-225 K^tC^^-T S^SBB^J (571- 

675) <E>^&-^tfDNA®f#£ PCRfefciotftfc. DNA »ftf«r*!lRI** 

37 



WO 03/055903 



PCT/JP02/13443 



Sail tiftL, 7^n^-^l^|(i|-j;oTe^ ( lrt5 DNA Kfr,lt £ mitt Lfc 

CI CO ERF3 CO ]) -yuyi/a > K^-f ^3r=< — K"f"S DNA iff Jt £ , EIN3 COT 5: J 
KiByU 566-628 Sr = — Ki" 5 «L3£i3^J (1696-1884) CO DNA 0fjf«r, 
Pst I -Sal I "C-^O^f LX joV^/cifB pEIN3— 163/565 t#A(>, pEIN3- 163/628 
-RD SrtfMifcLfc. 

7°7^.5: K PEIN3-1 63/628 - RD fft|&&$ Sma I t Sal I ~C§0t$f L- N EIN3 
COT 5: y^lH^lJ 163-628 ERF3 <D 191-225 — DNA Wr Jt 

PBIG2-EIN3- 1/162 ^r^JRS^^ smal "Tf-gOHfrLfc pBIG2~EIN3- 1/162 ^ffAb, 
35S-EIN3-RD-Nos ^^t^fffe^^ ^ — pEIN3RD ^^^c^^fCo 

(3) jtUEMfls^sfteife^^^— <nmm 

±mtmt>JjfeX% TfBIB^lJCO ERF3 CO 191-225 <D V a ^K^-T^CO 

215 t 217 #gcor =7 ^l^^^m^T =7 = K^-f ^?r^o 

RDm Sr = — DNA ®f Jt A b pEIN3RDm $ i*rfc 0 

VGPTVSDSSSAVEENQYDGKRDIALALNLAPPMEF (SB 4 9 ) 

5' -AGTGGGTCCTACTGTGTCGGACTCGTCCTCTGCAGTGGAAGAGAACCAATATGATGGGGAAAAGAGGAA 
TTGATCTTGATCTTAACCTTGCTCCACCTATGGAATTTTGAG-3' (@E^lJ#-5§- 5 0 ) 
5' -TCGACTCAAAATTCCATAGGTGGAGCAAGGTTAAGATCAAGATCAATTCCTCTTTTCCCCCATCATATT 
GGTTCTCTTCCACTGCAGAGGACGAGTCCGACACAGTAGGACCCACT-3 / (@B3?IJ#-§- 5 1 ) 

(4) pEIN3RD-e^®^mUfc*t%#:cOf^^ 

mmm3 (3) tn^tt, ^Kte^^^-pEiN3PRDs.t^jt«^tflg^5r 

pEIN3RDm^ffiV^T>'a>r^-^X-t-^^t%COM«^m^ : fTV^. $ b 

(5) ^Iffemit^co^^^^Sttco^ 

(T2) fStettt©!^^, HJ6^3 (4) t»Lt4 

* (3fi/&#) ^m^Ufc 0 pg— &#T"e»£l* Col-0 EIN3 CO^ftrXfc 
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s ein3 mtfc(D=^?-u^jfcm!khmm^tz 0 1, Ell 2 Ki^-r 0 

HIl li^tlli, ^£tfc-C&6 Col-0 te % ACC(D#^TT% ||Jl7y^*SJBft 
L N *RO#«*S#p*!l$tt5 h y ^^W^TKV^^^-f-o $.tZ, ERF3<£> 191-225 
^y>3 > Y*4^<D 215 £ 217#@CDT^^^^v^$rdt^T^ — y|C 
flMfebfcfcJI K> -f ^Sr^FO RDm pEIN3-RDm ^fCte&SfrfcffiM&ft: 

(Hill ; 35S: :EIN3RDra) fc % _LfE^£$c Col-0 £ |H ^ GO ^ g=- H'J&^ftSrjj*-*-. 

c^^lt, pein3rd -e^flriEife*nyt*t«fefr (@n : 35s: :ein3rd) -e« % 

EIN3 ro^Sff-CfcS ein3*£4fe*(El 1 ; ein3-l) £ pt!#fc: % ^gOJB&Xuqs 

(lOOppm, 12B#PfO) ^^#&T-e. ^^-^^JS^te(D^Sm^-Cfe5^'l4<Dfit 
ifeft: (Ull 2 ; Col-1) pEIN3RD Tf^ff Lfc*t«&# (HI 12 ; 

35S::EIN3RD) "Cf*, EIN3 ©&J|fls:*t?fc 5 ein *£%^ (HI 1 2 ; ein3-l) £ {$ t 

ein3 JS^^-Ctt^^- l^V "0*91^*1^ £ V^^^"Cfe § PDF1. 2 3t 

fifT-, 4fc3£t£3f?"* * (BCHN) at-g^S-U* Ethyl en Responsive Factorl (ERF- 

l)3t£HP©3&5Lfc:o^-C\ pEIN3RD RNA 

^(DWM, 11 3(^^i"J:5i-. rC^l/^^L^ (lOOppM 12 
W) L/tSP&gh?H\ PDFl. 2, ERF-1 BCHN 3t^©5S^©«|^as^ *L-5 0 

— pEIN3RD T?^ffjBftL;fc*ft4&fls:"T?«: % ^^l^^Mgl^^ToTfe, ein3 
#*t#JlH*£PDF1.2, ERF1 St^BCHNat^s-^^JfiS^OSI^^^bixi*, re^-uj^ 

£*_b©*Ml3&>£> s ERF3 <7) 191-225 ©7 5 / @?@B?lJ£t£o^:7 B ^- KX^tl^ 

5 ) ^7°^ K DLDLELRLGFA (SRD;SUP ^Uy^ 3 yK^^y 194-204 
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( 1 ) i&nte&m^? # -pbig2 (Dmm 

mKfe&m^? ?—pKiG2 commit mMM3 (1) tmm^^xnotc 0 

(2) pCUClSRD <D1HII 

7?y m^-?*?- K DLDLELRLGFA (SRD i: 5 ) h . ^Bf- CUC-SHAPED 
C0TYKED0N1 (CUCI) CD ^ >v-S ^ ft — (IS?IJ#-5§- 5 4)©^ =>r vvVpfc 

^ t Ufc^^OT 5 7 ^MB^IJ (VSVWPFTLDLDLELRLGFA) W5J:5t, *>o 

CUCI <D =» — Kgl*^ b I^Jh =i K^^r ft] m U fcIB?iJ iSRDOa- K»£ t 

5' -TTAAGCGAAACCCAAACGGAGTTCTAGATCCAGATCGAGAGTAAAGGGCCACACACTCAC-3' (IB 
5 5 ) 

— CUCI sH5^£>*^^«^- KSU£© 5*^«sfc*Bai-*^T© DNAMB^iJ 
5' -GGGATGGATGTTGATGTGTTTAACGG-3' (IB^J#-^- 5 6 ) 

mZtlfc CUCI cDNA OM^ttf^ ly^mm^-h^^X PCR St^tW CUCI 
SRD bfc CUClSRD^^F£rfN5cLfc 0 PCR _b 

DNAt**h&»e>T#ci — 7t«acifcj;o-C @$j£-r5 DNA HPf^SrJ^BI 
U $JRit&3* Smal T?§lWf Ufc pBIG2 iJl^f AU HK^fRjfJl^ ^^^^tU"CV^ 
5t>©i5:J£Sll^ p35S::CUClSRD ^#fc 0 

(3) p35S::CUClSRD^ffte»Lfcte4fcffc©f£fifc 
»#ij3 (3) iHfiCLT > P 35S::CUC1SRD (d^^v-n-f 

(4) E2Srte*fctt«J©353f 

ftbtl1ti&K1fc&&. l fo (35S: :CUC1SRD) ©SS^ffr^SCSrEI 1 5 fcl^-fo 

i±;$SEi.U-C. if Col-0 Xt^ cucl/cuc2 ©~a^m^{-*5^S^-^0 
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i&m&m 15 (fe) s.u?i2ii5 (4>) (c^rtt^n^-ro 

If Coi-o o^iite. 2m^%\tix&y , mfcU^^irtifcte^xh 

®t^f±Bbtb^^o/Co — Jj. cucl/cuc2 2tfc<D^?-^#, ^ 

(DMjt$P©fS^Ay^^^X*Sl>^UT*3 9 , % y yVtOlMW (cup-shaped 
cotyledon) Lfc Q 

P 35S : : CUC1SRD "e^SCI^ U /c V n ^ ^X-^^ffc-e ^n^V ^# 

V^^^M^bfc^tfc^bfCo Cl^SCteU cue 1 /cuc2 (D-miKWfo-? 
&tbtlZ> : myZtl¥ i %fcMX^Z>a ^0-^^^bfc^K{±, cucl 

/stm-1 <D-mXWfa^n>hfc^1fcbm£WinX*-h^*L (Plant Cell, 9, 841, 
1997; Development, 126, 1563, 1999 ; Development, 128, 1127, 2000) 0 £b 

£X±<D%ggkfrb, DLDLELRLGFA (SUP ]) 17° lx y 1/ a s( 1/ 194-204 {C>tfj£) 

©7-; ymmn^o^y"^- k^ot*^^— K-r^ate^-fi. teMcofe^m^- 

(^&#J 6 ) K LDLELRLGFA (SRD1 ; SUP !)/U5'V'3>'K^-i'^ 195- 

204 ^*j-j£0 . IBlV-^^J- K LDLNLAPPMEF (RDl;ERF3 !) Zf U y i/ 3 V Kp< --T V 
215-225 ^JSOSr^ — Ki~ 5 ifrlS^- 5- £ 5 , tWi-*5lt5 EIN3 (Dfe^femt 

(1) ^Ktemffi^^^— pbig2 <Dmm 

( 2 ) ^sf3£$i-<^ ^— pein3suprd (omm 

%:^y~?W3Zj%frbmm£tltz, EIN3cDNA<^A£r"atPpEIN3 t n — 
Si: b-C. 

5 5|?T ^/^T"?^^ primer 8 ; 

AATGATGTTTAATGAGATGGG (@E?(i#-§- 4 3 ) t 
3 — 17— X^-f primer 9 ; 
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ATGAATCCCCGGGATATTATTC 4 4 ) £r ffl V X , EIN3 ©7^ ®?IB?IJ 1- 

162 =>— KH*£{-^1-£±«fa?iJ 1-485 OH^^-^tfDNA KJr,lf £ PCR&cMJ; 
oTii!|>IU $iJPl^*SmaI T-^DUffbfe^, 7^n-^IMiiaoTlWi 

-rs dna mftzmmLfro ^.(om^^uwmm s ma i -cijomr bfc p big2 csai, 

JlR^ftK:^ -^£;ftTV^%CD£mJtlU pBIGII-EIN3-l/162 £#fc 0 
EIN3cDNA <^^:S^r^tPpEIN3 ^ a — >-%®m&^ Smai £ PstI -C§]|rL, T 13 
D — ^ m^&lil ct -o T EIN3 CO T 5 7 m@H^lJ 163-565 <DfS:$ £r — Ki~ 5 DNA 
BfrK- (487-1695) ^^SlUfCo ^ <D DNA if £: . %IRBR3t Smai £ PstI T'ijOSfr b 
T&V^c^ n — ~ l/?^? pBluescriptll ^}?A b^-7 5; K pEIN3-163- 
565 3rffr&bfc 0 

EIN3cDNA C7>^kS^tppEIN3 ^a — ^^mW.t LT, 
5 5jcT y/-?— zf^^i -^—primer 1 0 : 

CGACACTGCAGATCACAAC (i5?U#-5§-4 5) t 
3^^CD^Jt^ K>-TAA SrCCC M^glbfc, 3 — !7 — 7°9-f primer 1 

1 : 

ATCCCGAACCATATGGATACATCTTGCTGC (IB?lJ#-§-4 6) 
£r/BV^-C EIN3 COT 5 y ^IB?»J 566-628 = — KHi^^i" S^SIS^l! (1696- 
1884) cDgt^£^£pDNAi$Wt£ PCR SfeKlJ; oT±§ii>g U $UPW* Pst I T^Df b 

fc#, T^D~^mM^i{)i-J:o-c^ilbfc 0 

ifimmiMM2 (2) (2-2) ^itr^ ± 5 

/&b~C*5l^ 3 ' 3c*$K:ftMI$£f Sail SRttSr^r-f-S S RD 1 (LDLELRLGFA) (0 7 

=• y mmM*=i — K-f~& «t 5 teKW- bfc dna ©M«-e*> se^j : 

5' -CCTGGATCTAGAACTCCGTTTGGGTTTCGCTTAA-3' (IB^l]#-S§- 5 7 ) 

5' -TCGACTTAAGCGAAACCCAAACGGAGTTCTAGATCCAGG-3' (gE^J#-!§- 5 8 ) 

Sall^iSr^i-SRD 1 (LDLNLAPPMEF) <DT % J Efe£?!l £ = — K1~5 J: 5 fcfflt 
ft b fc DNA <D &> -5 SB^IJ : 

5' -CCTTGATCTTAACCTTGCTCCACCTATGGAATTTTGA-3' (@B?U#-^- 5 9 ) 

5' -TCGACTCAAAATTCCATAGGTGGAGCAAGGTTAAGATCAAGG-3' (@H^'J## 6 0 ) 
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£s MMM 2 ^) ^ -if X^tz. DNA hi EIN3 <DT % J SfeE?!l = 

- K««mttSi-attaiiByil 1696-1884 £>$m&"a ti> DNA KfJtSTx ftJP£g#3^ 
PstI, Sail -e^0^fUT*5V^fc_hI5pEIN3-163/565 (C^Ab, pEIN3-163/628- 
SRD1 'BlXJ- pEIN3-163/628-RDl £rffr£bfc„ 

:/7X$ K pEIN3-163/628-SRDl Rt5 pEIN3-163/628-RDl Sr. ^JPI^^ Smal £ 
Sail -e§J»fU SRD1 X{4 RD1 ^r^ — Ki"SS!lS ^ EIN3 ©7^ / ^IB^J 163-628 

Wf>i-*. Hife^ll 3 ( 2 ) £ bX#fc pBIG2-EIN3-l/162 SrftJ&BfNit Smal t? 

§J^fLfcpBIG2-EIN3-l/162 IdffAU CaMV35S-EIN3-SupRD-Nos 
? — PEIN3SRD1 pEIN3RDl £r#fc 0 
( 3 ) pEIN3SRDl Xf4 pEIN3RDl T??gHteifeUfc4tt«&#:<E>f1 s J& 
Hlfe^J 3 (3) ^iiCLT pEIN3SRDl X fi pEIN3RDl ^ £ 5 n ^ X*J- 

(4) m&&wfc i &<o=z'?i'Z'i&&&<omte 

HI 6OT1 7{c£*U^ i?!feWrefc.5 Col-0 f4 % ACC <E>#&TT?\ ^ft^ 
y^^BltU 3fS<Z>#S35 s ttJ$!l#^^) b ^A'U^*V^*rwi-3&S, pEIN3SRDl 
;XfipEIN3RDl fif6jfeLfcffiW (HI 1 6 ; 35S : EIN3SRD1, 35S : EIN3RD1) 
X*fe, EIN3 ein3*6&fls: (HI 1 6 ; ein3-l) t ^ft^jg 

Tt4f^tfc^41ffitlfll, zc^l^V^f^ (lOOppm) m-B##^ETT% ac^- U 
^^tt©^S^*T?a!>S^tfe©ffi[#rfrfc*S*Sx PEIN3SRD1 Xtt pEIN3RDl T? 
^JHElfcUfc*M&# (SI 7 ; SRD1, RD1) "Cf4, EIN3 (D^^T'fc^^^ U 
^^^tt^^m^ ein3 mmfc mi 7 ; ein3) ^xfvy#ftTt4f^ 

EJt-bG>jBM^ a > LDLELRLGFA RT* LDLNLAPPMEF <D T $ J @>@2?!J ^r^o^^ 0 ^ 

l^^bTl^ r td5PJ bfrb Jfco/to 
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7 ) K : LDLDLELRLGFA (SRDX; SUP V Zf U y 9 s a 1/ Y * 4 > 

193-204 — KtSt^tiS, mmmz&tfZ PRODUCTION-OF- 

ANTHOCYANIN-PIGMENT 1 (PAP1) te^H^f-a^HSlfclfe 

(1) MWU&M^? p35S::PAPlSRDX <D«§g 
( 1 — 1 ) PAPlcDNA <£>J|i.gi 

v-a-r^^-X^cDNA 7^X7 V — «fc ^ ^T^X^-f -v — £ T if&lt ^ K 
PAP1 Ymm<D^^t? DNA^rJtSrPCR £rJBV^-C*ti|igU, T#n 

-^IWta 9#|gtb®HJiLfc 0 ft**, PCR <Z>aH*m^lJ£0iJ 3 tmii-efcs, 

5' -AAAATGGAGGGTTCGTCCAAAGGGCTGCGAAAAGG-3' (@S^!j#-§- 6 2) 
3' : 

5' -ATCAAATTTCACAGTCTCTCCATCGAAAAGACTC-3' (MH^!j## 6 3 ) 

#btLfc PAP1 5tfe^tf> cDNA <fc "0 5 ^ — KtS7 5 ^ BftE^I*rEJH*oE?ll# 
#66 {^*-To 

(1-2) ^X^" K LDLDLELRLGFA (SRDX) Sr = — Ki-Sft^-?-©^^ 
— ;£\ 127$; Ife^X^ K LDLDLELRLGFA (SRDX) Sr =»— K U> 3 
jUUfca K> TAA ^jfoi 5 (-ISm-bfc. DNA Sr^nfti^ 

U ISJfiitfJ 3 tlltl-7--;>LT 2 ^0DN A t Ufc c 
5' -CTGGATCTGGATCTAGAACTCCGTTTGGGTTTCGCTTAAG-3' (IB^IJ#-*§- 6 4 ) 
5' -CTTAAGCGAAACCCAAACGGAGTTCTAGATCCAGATCCAG-3' 6 5 ) 

(1 -3) ^IHBlfe^^^*-©^ 

±i5T^#fc PAP1 3ft^* |f n — DNA W\ Jt £ SRDX © a 

- K|H«^tf DNA »fJtSr % HJfe#iJ 3 ir HO^iL LT, IHFRMMK Smal -e-gO^f Ufc 
P BIG2 fcj* AU HR^Iftfc^ n— ^^^^jxrvS^WSr^BtU, MMfe^? 
# — p35S: :PAP1SRDX 

(2) T^frfeife'** P35S: :PAP1SRDX M J: «P LfcffiM&flcOffrfc 

feWfe®:^? P35S: :PAP1SRDX ^ £ t) 5£®ftet& LT#fcv'Cz ^ ^"X^f fit 

#io^1i:'fta^^s tb^Ofc46w^^^ (Col-o) (Dm^-h*. 3 %tf>S' a 
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**6©6**r#JSlUfe. r*Lfc»bT\ P 35S::PAPlSRDXT^Ktembfcv'n 
A 5C^-X^-ffi4fe<7)|S^"X?ttx rofe*©aFS9fisae>H**»ofc (HI 8 A) c 

■^-CfcS dihydroflavonol reductase (DFR) it^^<^m£^12###iJtf> RT-RCT 

(ul^t-SCtjitL, P 35S::PAP1SRDX -e^K^ifebfc^ci^'^-^-X^-^t^I^-C 
t±, r<o«t 5ft*3£Jb#f*W*b;frfca>ofc (018B) o -*L<b<D^ i B\ 
SRDX^^"^ K£rtt-¥£*ifc PAPi SCTH^-a*. V /^yf-M^, flt4&^ 

8 ) ^^"^ K : LDLDLELRLGFA (SRDX) £ => — K"f -5 ifrfe^f" t<t5, fit 

( 1 ) ^Jt(B*-<^ *~ P35S: :AtMYB23SRDX <D#g|g 
( 1 - 1 ) AtMYB23 cDNA CD^gf 

>-^R&< AtMYB23 <D=i— Kfl^W^^'&tf DNA iff^t^T PCR SrJBV^-Cifcilg T^f 

n— ^matSctbic: J; 9 ftffivmi&v fc„ 3&*5, pcr ©&#tt^Jte0»J 3 il^m-efc 

<5 o 

5' : 

5' - AAAATGAGAATGACAAGAGATGGAAAAGAACATG-3 ' (IH?lJ#-§- 6 7 ) 
3' ^7-r-=?— : 

5' -AAGGCAATACCCATTAGTAAAATCCATCATAGTG -3 ' 6 8 ) 

#b^fcAtMYB23 jfrg^© cDNA*5,fcT* = ~- KtST^ / Sftia^JSrga^J^OBB 
^"J#^- 6 9 fc^Fi- 0 
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( 1 - 2 ) ^Zf'f- K LDLDLELRLGFA (SRDX) & = — Ki~ Sitter ©^J# 
— 12757 ^^T"^ K LDLDLELRLGFA (SRDX) i^n-KU 3 '^iffiM 
*$.jfc=» K^TAA2r«Fo«fc 5^ffbfc, &T©E3a]&Wi-5 DNA fc^H^h/g-/* 
L> iHf lu7=^LT2*iDNAi Lfc, 

5' -CTGGATCTGGATCTAGAACTCCGTTTGGGTTTCGCTTAAG-3' (@E£iJ#-5§- 6 4 ) 
5' -CTTAAGCGAAACCCAAACGGAGTTCTAGATCCAGATCCAG-3' 6 5) 

(i-3) j&nmm^? ?-<Dfc&t 

_hfS-C#fc AtMYB23 mte*<D? Z"* ^ If — KWfc©**:^ tP DNA &r Jt £ 
SRDX © a— K«««r&tr DAN Hife^ll 3 £ IM^ltd LT, ft!) RINK Smalt? 

fe^^<^ p35S: :AtMYB23SRDX £#fc„ 
(2) ^SCftelfe^* — p35S::AtMYB23SRDX t£ <fc DfIglLfcM*©M 
J^KlEft-'* ^ * — P35S : :AtMYB23SRDX «fc 0 ?F2Jf $ ttfc > n ^ 

©tf>#cia:ft«^£. Jfctfcofc&ol^yfc (Coi-o) co@^i^ N MS#^±t±SJb^ 

iliU ^Jfc#H 3 £|^f3S<D&#TT?^W£ii:fc. -t©^^ p35S : :AtMYB23SRDX 
T^SW^fcbfc*ttfleH\ f4St»tfe5 Col-0 TiiMI-#St5 h y = — 

iT^ofc (Bl 9 A) o 

h y a— ^©B^I^I8fe534'fe J F-T?fe5 GLABRA1 (GLl), GLABRA2 
(GL2) , TRANSPARENT TESTA GLABRA 1 (TTG1) ©^ia5r^|B##^jO RT-PCR &m 

P 35S::AtMYB23SRDX -e^fME&L/t 1* !> = — ^Sr^/tU&V^^fr^^V^Ttt^ 

GL2©B^ s « : u<^^Ift^J$l^Tv^5w^^^^^( ^ :^ 0 f C digs) 0 rnb 

SRDX^:/^- F&tt^&tltz AtMYB23 $g^H^;&^ y^s'i*— 

mmm 9 ) * ^ = m& *. t^^- ^ = r t-*s »* 5 te^«jn^ 
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V lAfc^t LT CaMV35S-GAL4: :LUC, ^ 37 ^ ^ — 3/7 * 5 K t b~C 

CaMV35S : : GAL4DBD : RD (SUP V ZfUyi/a 1/ K^-Y V 175-204 Hfi:ti£) £JfW 
HJfe^j2 ^|D^{J1L-C^^=i (Nicotiana tabacum BY4) m^MW&i 2 31 M § <£>*it 
»#:*»6)*SJlLfc3ll (1.5cm) Ks<—7 L j?*tf>m&m^Xm*.Lti&^ tKX* 

5t % 16mtf, V tf— * — I^T»fc5/V^7x7 
— If <D?§te£r&>I^L.fCo ^(D^*, ^ ^ h u — }Vh LTffi 35S-GAL4DB £ V 
#—?— Zfy* % K&^AUfcfccO (ffi^ttlOOfctS) fcJfc^ 35S- 
GAL4DB-RD £5*A Lfc4§-g\ y * — 3t^OfiH3-«: 8 4 %«J-r 53b* £3* 

m (l.Ocm) (c_bfB<^^7rc^^— y=7^% Ft V ?— ^7^ 5 KSr-'-c— 7- 

}. n — /i^i; LTffiV^fc 35S-GAL4DB i: y zK^-^ — ^ 5 Ktr^A Lfc <£> (*B 
^ttl OOttS) ^Jfc^. 35S-GAL4DB-RD ^#Abfc^-^ N y i7 — l&fc^ 

RT-pcR*afc«ts3te : ? : 3smo»*ffe 

t> 1.65ug 2. 5ug 0?:£RNA £r#8t U 3 DNA £B&< 1tV>T&<D0ktfr 

-C DNase #LS£rt?ofc 0 

£ RNA 1. 65ug £ fcfi 2. 5ug 

lOx DNase Buffer 5ul 

DNase I lul (5 u) 

Rnase Inhibitor 0. 5ul (10 u) 

DEPC feSTfc 50ul tCflRSE 
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37^-? 30 #MRJ&bfc©*^ 7xy-^- * n n^;V^m^tWk.X^m^ 
%$:ft;i^k^? ;—J^tkm\^X DNA ^B&V^cij&j^ RNA ?r«Lfc„ 

^{d^RNA £ D7-7->t^ ttf^ T-Pr iraed First-Strand Kit £rJB^T cDNA <D 
first strand (D&J&&ftofc 0 *&}$kcS' : &fz- 1. 65ug ^.tlti 2. 5ug CD^k RNA £r 33ul 
© DEPC &L3g7.M-!«£-£:> 65^"? 5 #W-f a ^ bfc^, First- 

Strand Reaction Mix ©Aofcf a — RNA ^SrSSSrAn^U 37°CT' 60 
£-frfc 0 DSf&lftl-^RNA # first strand cDNA \Z.^£$k fife h # 

^Ufc first strand cDNA^ftM^UT, fl^fc V^^^^^T 

(pcr ^fflv^fc^^-f (Dm.mw.^\) 

V (TUB) 

5' : 5* - CGTGGATCACAGCAATACAGAGCC (@E?IJ#-5§- 7 0 ) 

3' 37°:7 -f — : 5'- CCTCCTGCACTTCCACTTCGTCTTC (IE3?IJ#-^- 7 1) 



DFR 

5' 7*7-f : 5'- AAAAAGATGACAGGATGGGT 7 2 ) 

3' ~zf ^-T-^— :5'- CCCCTGTTTCTGTCTTGTTA (@H^'J#^- 7 3) 



TTG1 

5 5 T 9 ^^-^— : 5'- GGGATGGATAATTCAGCTCCAGATTC (IH2?!l#-§- 7 4 ) 
3' 7*7 ^ : 5' - AACTCTAAGGAGCTGCATTTTG (SB^«J#-§- 7.5) 



GL1 

5' -f^^^r— : 5'- GGGATGAGAATAAGGAGAAGAGATGAAAAAGAG (lH?!i#-§- 7 6) 
3' 7°7-f — : 5'- AAGGCAGTACTCAATATCACTAGAAGCAAAATT (IB?IJ#-§- 7 7) 
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GL2 

5' 7'7^^- : 5'- ATGGCCGTCGACATGTCTTCCAAACAACCCACC (@B^IJ#-§- 7 8) 
3' 7^^- : 5'- GCAGGGAGTTCTCGTGCCGTTCTTGAATAG (IB^J#-5§- 7 9 ) 



(P C R&J&^$E<D£&f&) 
#£M cDNA lul (JIIt5 i: ^ RNA t LT 50ng ^ fete 75ng) 

10XPCR Buffer 5ul 
2. 5mMdNTP mix 4ul 
5' y =7 sfT— 0. 5ul (lOOpmol/ul) 

3' Zf"7^^r— 0. 5ul(100pmol/ul) 

rTaq /K!)^7 — £ 0. 25ul (1. 25u) 
DEPC &kS7k 38. 75ul 

PCR ii. 95°C^2#Peg^J&£«tt£itfc^ 95°C30#\ 58°C30 £!\ 

72^1 ^ ffrk U ^^^S^lci 9 25 a>t> 35 -tf-^f ?/\s^mk£i£ 

^ftj^fMEUfCo PCR K/&"T?if "is bfc DNA <D 1/100—1/1000 fk&TjJv A* 

T'n-T't T'T'v'tAS ECL direct nucleic acid labeling and 

detection system- ^ y> SrJSV^-OgHSft U W ^ y a ^S.TJ J ^tti4 > 

(TUB) OfS3S*«rlRl^P*^mufco 

^10* (-«a^ An 5 % © £ -r 5 o 
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it * <o m m 

X 1 — L e u — A s p — L e u — X 2 — L e u — X 3 ■ • • (I) 
(SSfb Xl[i0~10iO7^taMSU X2(iAsn^liGlu^ 
b, X3|i/>^< i^6fi(D7$7taS^St 0 ) 

2. T!B5£ (id T-i££;h,5T5: y^iB^'JSr^u ^m^m^-^m^Mm 

Yl — Phe— Asp — Leu— Asn— Y2— Y3 • • * (II) 

Y 1 f±0~l om(DT^ ymm&^mi,, Y2J2P h eXtel 1 e 
U Y 3 < i t 6 fi©7 5 / tai^*f 0 ) 

3. Ti35£ an) -e^tLsx? swmmitmi,, fr^fe^m^-zm^nM 

Zl— Asp-Leu-Z2 — Leu-Arg-Leu — Z3 • • • (III) 
tt*P, Z 1 «L e uX«A s p-L e uXtiL eu-As p - L e u Srig b, 
Z 2«G 1 uXfiG 1 nXliA s p &m U Z3li0^bl O^CDT? y ttSKX 

£^-t\, ) 

4. Asp-Leu-Z4-Le u - At g-L e uX«m&tlZT $ y ^IB^IJ 
(^tp, Z4|j:GluII4GlnXI±Asp^t 0 ) 

( a ) IE£!I#-§- 3 i K^irT s; y miB^iJ 

( b ) i3Jij## 3 i izTF-fT $. y BfeiB^Jfc*5VNT i « b < fi&faor $ y 

( c ) SB?iJ#-^- 6 1 \Z.7^-tT 5 y SfelE?!! 

( d ) 6 i iz^-rr 5 y ke^jk^t 1 5g b < 5 y g&as^ 
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XI — Leu— Asp — Leu — X 2 — Leu— X3 • • • (I) 
(5£f\ XliiO~10i©757iiS^U X2ftAsnXliGl 

U X3im< £ h 6i075yiiM^t. ) 

7. risst (id -e^£*i5Ts: y^ia^J^u. ^o^h^^^^^$ij@ 

Y 1 — P h e — A s p — L e u — A s n — Y 2 — Y 3 • • • (II) 
(5£cK YliiO~l 0i©7^t^SU Y2liPh eXfil 1 e 
U Y3tt'M<H6iO7$/®iMit 0 ) 

8. Tt35£ (in) -e^$ttsr$ swtmm&mv, fr^&^m^&fe^nmm 

Zl— Asp — Leu — Z2 — Leu— Arg — Leu — Z3 • • (III) 
(5£tK Z 1 «L e uXiiA s p — L e uXiiL eu-Asp— Leu £r^5L, 
Z2I4G1 uXliGl nXSA s p Sr^b. Z3liO^S»l 0iO7 $ J 
&m-f 0 ) 

9. Asp-Leu — Z4 — Leu— Arg — Leu T?^ $tl575 y ^IH^IJ 
(5£tK Z4liGluX(iGlnXttAsp^t Q ) 

( a ) IS^iJ#-5§- 3 1 (C^f-T 5: 7 ^gH^iJ 

(b) ls^J#-5§-3 l ic,Tt7 5 ywtumicis^x i^L< i*i£-f®<E>TS: 
3*c, fit L < teft-Jp $ ftfcT 5 y rs?u 
( c ) IB^iJ#-^ 6 1 IzmirT $ / 

(d) l lc*f7^ /^MB?iJie:*5V^T l^L< f«flltf>T5: sm&x 
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^(Dmt^m^mmmmu^^-t^ -*m dna„ 

i 3. tft*g(6d>g> i o^^-ftL^^isizwat^^^te^s^^^- Ki"53H£ 
1 6. S»*3U 4{cfB^(^|a^m^'<^^— 
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'J 7t?-£ -ifrfs^ CaMV35S-GAL4 

CaMV35S - 



LUC 



J— Nos 



GAL4DB 



rNos 



CaMV35S - 



GAL4DB EJ 



— Nos 



B 



Non 
GAL4DB 
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(214/225) DLDLNLAPPMEF 
3RD1 LDLNLAPPMEF 
3RD2 LDLNLAAAAAA 
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SRD2 LDLELGFA 
LELDL LELDLAAAAAA 
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10 



Reporter 

GAL4GCC-LUC 

Effector 
AtERF5 

GAL4DB 
GAL4DB-SUP 
GAL4DB-1 75/204SUP 



5 X GAL4-4 X GCC-TATA —I 



hNos 



CaMV35S -Q- | AtERF5 j -Nos 
CaMV35S -Q-03EEID~ Nos 

CaMV35S -Q-| 
CaMV35S -Q- 



gal4db \mm 



GAL4DB ESSSIB 



-Nos 
-Nos 



Effector 



None 
AtERFS 

AtERF5 + GAL4DB 

SUP-full 

AtERFS + SUP-full 

175/204SUP 

AtERFS +175/204SUP 
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Relative luciferase activity 
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35S::CUC1SRD - CaMV35S - & - I CUC1~ 
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SEQUENCE LISTING 



PCT/JP02/13443 



<110> National Institute of Advanced Industrial Science and Technology 

<120> Transcription inhibitory gene and peptide 

<130> PH-1684-PCT 

<150> JP 2001-395487 
<151> 2001-12-26 

<150> JP 2001-395488 
<151> 2001-12-26 

<150> JP 2002-160671 
<151> 2002-5-31 

<160> 118 

<210> 1 
<211> 12 
<212> PRT 

<213> Nicotiana tabacum 
<400> 1 

Asp Leu Asp Leu Asn Leu Ala Pro Pro Met Glu Phe 
1 5 10 

<210> 2 
<211> 41 
<212> DNA 
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<213> Nicotiana tabacum 
<400> 2 

cgatcttgat cttaaccttg ctccacctat ggaattttga g 

<210> 3 
<211> 45 
<212> DNA 

<213> Nicotiana tabacum 
<400> 3 

tcgactcaaa attccatagg tggagcaagg ttaagatcaa gatcg 

<210> 4 
<211> 11 
<212> PRT 
<213> artificial 
<400> 4 

Leu Asp Leu Asn Leu Ala Pro Pro Met Glu Phe 
1 5 10 

<210> 5 
<211> 38 
<212> DNA 
<213> artificial 
<400> 5 

ccttgatctt aaccttgctc cacctatgga attttgag 

<210> 6 
<211> 42 
<212> DNA 
<213> artificial 
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<400> 6 

tcgactcaaa attccatagg tggagcaagg ttaagatcaa gg 42 

<210> 7 
<211> 11 
<212> PRT 
<213> artificial 
<400> 7 

Leu Asp Leu Asn Leu Ala Ala Ala Ala Ala Ala 
1 5 10 



<210> 8 
<211> 38 
<212> DNA 
<213> artificial 
<400> 8 

ccttgatctt aaccttgctg ctgctgctgc tgcttgag 38 



<210> 9 
<211> 42 
<212> DNA 
<213> artificial 
<400> 9 

tcgactcaag cagcagcagc agcagcaagg ttaagatcaa gg 42 

<210> 10 
<211> 4 
<212>PRT 

<213> Arabidopsis thaliana 
<400> 10 
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Leu Asp Leu Asn 

<210> 11 
<211> 17 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 11 

cctggatcta aattaag 17 

<210> 12 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 12 

tcgacttaat ttagatccag g 21 

<210> 13 
<211> 5 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 13 

Leu Asp Leu Asn Leu 
1 5 

<210> 14 
<211> 20 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 14 

cctggatcta aatctgtaag 20 

4/44 



WO 03/055903 



<210> 15 
<211> 24 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 15 

tcgacttaca gatttagatc cagg 

<210> 16 
<211> 10 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 16 

Leu Asp Leu Glu Leu Arg Leu Gly Phe Ala 
1 5 10 

<210> 17 
<211> 35 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 17 

cctggatcta gaactccgtt tgggtttcgc ttaag 

<210> 18 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 18 

tcgacttaag cgaaacccaa acggagttct agatccagg 
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<210> 19 
<211> 8 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 19 

Leu Asp Leu Glu Leu Gly Phe Ala 
1 5 

<210> 20 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 20 

cctggatcta gaactcggtt tcgcttaag 39 

<210> 21 
<211> 43 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 21 

tcgacttaag cgaaaccgag ttctagatcc agg 43 

<210> 22 
<211> 11 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 22 

Leu Glu Leu Asp Leu Ala Ala Ala Ala Ala Ala 
1 5 10 
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<210> 23 
<211> 38 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 23 

actggaacta gatctagctg cagctgcagc tgcttaag 38 

<210> 24 
<211> 42 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 24 

tcgacttaag cagctgcagc tgcagctaga tctagttcca gt 42 

<210> 25 
<211> 65 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 25 

agcttagatc tgcaagaccc ttcctctata taaggaagtt catttcattt ggagaggaca 60 
cgctg 65 

<210> 26 
<211> 65 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 26 

gatccagcgt gtcctctcca aatgaaatga acttccttat atagaggaag ggtcttgcag 60 
at eta 65 



7/44 
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<210> 27 
<211> 24 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 27 

cgccagggtt ttcccagtca cgac 

<210> 28 
<211> 37 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 28 

aagggtaagc ttaaggatag tgggattgtg cgtcatc 

<210> 29 
<211> 19 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 29 

gatggagaga tcaaacagc 

<210> 30 
<211> 32 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 30 

gataaagtta ttaccgtcga cttaagcgaa ac 



<210> 31 
<211> 615 
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<212> DNA 

<213> Arabidopdis thaliana 

<220> 

<221> CDS 

<222> (1)(615) 

<223> 

<300> 

<301> Sakai, H. , Medrano, L. J. and Meyerowitz, E. M. 

<302> Role of SUPERMAN in maintaining Arabidopsis floral whorl boundaries 
<303> Nature 
<304> 378 
<305> 6553 
<306> 199-203 
<307> 1995 
<308> U38946 
<400> 31 

atg gag aga tea aac age ata 
Met Glu Arg Ser Asn Ser He 

1 5 
gca aga act tea cca tgg age 
Ala Arg Thr Ser Pro Trp Ser 
20 

gat cat gat tat ctt eta ggg 
Asp His Asp Tyr Leu Leu Gly 
35 

tgc age ttc tgc aaa agg gaa 
Cys Ser Phe Cys Lys Arg Glu 
50 55 
cac atg aat gtt cac aga aga 
His Met Asn Val His Arg Arg 



gag ttg agg aac age ttc tat ggc cgt 48 
Glu Leu Arg Asn Ser Phe Tyr Gly Arg 

10 15 
tat gga gat tat gat aat tgc caa cag 96 
Tyr Gly Asp Tyr Asp Asn Cys Gin Gin 

25 30 
ttt tea tgg cca cca aga tec tac act 144 
Phe Ser Trp Pro Pro Arg Ser Tyr Thr 
40 45 
ttc aga teg get caa gca ctt ggt ggc 192 
Phe Arg Ser Ala Gin Ala Leu Gly Gly 
60 

gac aga gca aga etc aga tta caa cag 240 

Asp Arg Ala Arg Leu Arg Leu Gin Gin 
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65 70 75 80 

tct cca tea tea tct tea aca cct tct cct cct tac cct aac cct aat 288 
Ser Pro Ser Ser Ser Ser Thr Pro Ser Pro Pro Tyr Pro Asn Pro Asn 

85 90 95 

tac tct tac tea ace atg gca aac tct cct cct cct cat cat tct cct 336 
Tyr Ser Tyr Ser Thr Met Ala Asn Ser Pro Pro Pro His His Ser Pro 

100 105 110 

eta acc eta ttt cca acc ctt tct cct cca tec tea cca aga tat agg 384 
Leu Thr Leu Phe Pro Thr Leu Ser Pro Pro Ser Ser Pro Arg Tyr Arg 

115 120 125 

gca ggt ttg ate cgt tec ttg age ccc aag tea aaa cat aca cca gaa 432 
Ala Gly Leu lie Arg Ser Leu Ser Pro Lys Ser Lys His Thr Pro Glu 

130 135 140 

aac get tgt aag act aag aaa tea tct ctt tta gtg gag get gga gag 480 
Asn Ala Cys Lys Thr Lys Lys Ser Ser Leu Leu Val Glu Ala Gly Glu 
145 150 155 160 

get aca agg ttc acc agt aaa gat get tgc aag ate ctg agg aat gat 528 
Ala Thr Arg Phe Thr Ser Lys Asp Ala Cys Lys He Leu Arg Asn Asp 

165 170 175 

gaa ate ate age ttg gag ctt gag att ggt ttg att aac gaa tea gag 576 
Glu He He Ser Leu Glu Leu Glu He Gly Leu He Asn Glu Ser Glu 

180 185 190 

caa gat ctg gat eta gaa etc cgt ttg ggt ttc get taa 615 
Gin Asp Leu Asp Leu Glu Leu Arg Leu Gly Phe Ala 

195 200 



<210> 32 
<211> 18 
<212> DNA 
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<213> Arabidopsis thaliana 
<400> 32 

gaatgatgaa atcatcag 18 

<210> 33 
<211> 29 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 33 

catggcgact cctaacgaag tatctgcac 29 

<210> 34 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 34 

atcgttcaaa aactcaaggc taactaatca acaacggtc 39 

<210> 35 
<211> 65 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 35 

agcttagatc tgcaagaccc ttcctctata taaggaagtt catttcattt ggagaggaca 60 
cgctg 65 

<210> 36 
<211> 65 
<212> DNA 

<213> Cauliflower mosaic virus 
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<400> 36 

gatccagcgt gtcctctcca aatgaaatga acttccttat atagaggaag ggtcttgcag 60 
atcta 65 

<210> 37 
<211> 24 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 37 

cgccagggtt ttcccagtca cgac 24 

<210> 38 
<211> 37 
<212> DNA 

<213> Cauliflower mosaic virus 
<400> 38 

aagggtaagc ttaaggatag tgggattgtg cgtcatc 37 

<210> 39 

<211> 44 

<212> DNA 

<213> Artificial 

<400> 39 

gatcagccgc cgatcagccg ccgatcagcc gccgatcagc cgcc 44 

<210> 40 
<211> 44 
<212> DNA 
<213> Artficial 
<400> 40 

tcggccggct agtcggcggc tagtcggcgg ctagtcggcg ggatc 44 
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<210> 41 

<211> 76 
<212> DNA 
<213> Artificial 
<400> 41 

gatccacaat taccaacaac aacaaacaac aaacaacatt acaattacag atcccggggg 60 
taccgtcgac gagctc 76 

<210> 42 
<211> 70 
<212> DNA 
<213> Artificial 
<400> 42 

cgtcgacggt acccccggga tctgtaattg taatgttgtt tgttgtttgt tgttgttgtt 60 
ggtaattgtg 70 

<210> 43 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 43 

aatgatgttt aatgagatgg g 21 

<210> 44 
<211> 22 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 44 

atgaatcccc gggatattat tc 22 
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<210> 45 
<211> 19 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 45 

cgacactgca gatcacaac 19 

<210> 46 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 46 

atcccgaacc atatggatac atcttgctgc 30 

<210> 47 
<211> 24 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 47 

agtgggtcct actgtgtcgg actc 24 

<211> 48 
<212> 39 
<213> DNA 
<400> 48 

ccaaataaca ttatcggtcg actcaaaatt ccataggtg 39 

<210> 49 
<211> 35 
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<212> PRT 

<213> Nicotiana tabacuro 
<400> 49 

Val Gly Pro Thr Val Ser Asp Ser Ser Ser Ala Val Glu Glu Asn Gly 
15 10 15 

Tyr Asp Gly Lyn Arg Asp He Ala Leu Ala Leu Asn Leu Ala Pro Pro 
20 25 30 

Met Glu Phe 
35 

<210> 50 
<211> 111 
<212> DNA 

<213> Nicotiana tabacum 
<400> 50 

agtgggtcct actgtgtcgg actcgtcctc tgcagtggaa gagaaccaat atgatgggga 60 
aaagaggaat tgatcttgat cttaaccttg ctccacctat ggaattttga g 111 

<210> 51 
<211> 116 
<212> DNA 

<213> Nicotiana tabacum 
<400> 51 

tcgactcaaa attccatagg tggagcaagg ttaagatcaa gatcaattcc tcttttcccc 60 
catcatattg gttctcttcc actgcagagg acgagtccga cacagtagga cccact 116 

<210> 52 
<211> 1887 
<212> DNA 

<213> Arabidopdis thaliana 
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<220> 

<221> CDS 

<222> (1)(1887) 

<223> 

<300> 

<301> 

Chao, Q. , Rothenberg, M. , Solano, R. , Roman, G. , Terzaghi, W. and Ecker, J. R. 
<302> 

Activation of the ethylene gas response pathway in Arabidopsis by the nuclear protein 

ETHYLENE-INSENSITIVE3 and related proteins 

<303> Cell 

<304> 89 

<305> (7) 

<306> 1133-1144 

<307> (1997) 

<308> AF004216 

<400> 52 

atg atg ttt aat gag atg gga atg tgt gga aac atg gat ttc ttc tct 48 

Met Met Phe Asn Glu Met Gly Met Cys Gly Asn Met Asp Phe Phe Ser 

15 10 15 

tct gga tea ctt ggt gaa gtt gat ttc tgt cct gtt cca caa get gag 96 

Ser Gly Ser Leu Gly Glu Val Asp Phe Cys Pro Val Pro Gin Ala Glu 

20 25 30 

cct gat tec att gtt gaa gat gac tat act gat gat gag att gat gtt 144 

Pro Asp Ser He Val Glu Asp Asp Tyr Thr Asp Asp Glu He Asp Val 

35 40 45 

gat gaa ttg gag agg agg atg tgg aga gac aaa atg egg ctt aaa cgt 192 

Asp Glu Leu Glu Arg Arg Met Trp Arg Asp Lys Met Arg Leu Lys Arg 

50 55 60 

etc aag gag cag gat aag ggt aaa gaa ggt gtt gat get get aaa cag 240 
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Leu Lys Glu Gin Asp Lys Gly Lys Glu Gly Val Asp Ala Ala Lys Gin 

65 70 75 80 

agg cag tct caa gag caa get agg agg aag aaa atg tct aga get caa 288 

Arg Gin Ser Gin Glu Gin Ala Arg Arg Lys Lys Met Ser Arg Ala Gin 

85 90 95 

gat ggg ate ttg aag tat atg ttg aag atg atg gaa gtt tgt aaa get 336 

Asp Gly He Leu Lys Tyr Met Leu Lys Met Met Glu Val Cys Lys Ala 

100 105 110 

caa ggc ttt gtt tat ggg att att ccg gag aat ggg aag cct gtg act 384 

Gin Gly Phe Val Tyr Gly He He Pro Glu Asn Gly Lys Pro Val Thr 

115 120 125 

ggt get tct gat aat tta agg gag tgg tgg aaa gat aag gtt agg ttt 432 

Gly Ala Ser Asp Asn Leu Arg Glu Trp Trp Lys Asp Lys Val Arg Phe 

130 135 140 

gat cgt aat ggt cct gcg get att ace aag tat caa gcg gag aat aat 480 

Asp Arg Asn Gly Pro Ala Ala He Thr Lys Tyr Gin Ala Glu Asn Asn 

145 150 155 160 

ate ccg ggg att cat gaa ggt aat aac ccg att gga ccg act cct cat 528 

He Pro Gly He His Glu Gly Asn Asn Pro He Gly Pro Thr Pro His 

165 170 175 

acc ttg caa gag ctt caa gac acg act ctt gga teg ctt ttg tct gcg 576 

Thr Leu Gin Glu Leu Gin Asp Thr Thr Leu Gly Ser Leu Leu Ser Ala 

180 185 190 

ttg atg caa cac tgt gat cct cct cag aga cgt ttt cct ttg gag aaa 624 

Leu Met Gin His Cys Asp Pro Pro Gin Arg Arg Phe Pro Leu Glu Lys 

195 200 205 

gga gtt cct cct ccg tgg tgg cct aat ggg aaa gag gat tgg tgg cct 672 

Gly Val Pro Pro Pro Trp Trp Pro Asn Gly Lys Glu Asp Trp Trp Pro 

210 215 220 

caa ctt ggt ttg cct aaa gat caa ggt cct gca cct tac aag aag cct 720 
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Gin Leu Gly Leu Pro Lys Asp Gin Gly Pro Ala Pro Tyr Lys Lys Pro 

225 230 235 240 

cat gat ttg aag aag gcg tgg aaa gtc ggc gtt ttg act gcg gtt ate 768 

His Asp Leu Lys Lys Ala Trp Lys Val Gly Val Leu Thr Ala Val He 

245 250 255 

aag cat atg ttt cct gat att get aag ate cgt aag etc gtg agg caa 816 

Lys His Met Phe Pro Asp He Ala Lys He Arg Lys Leu Val Arg Gin 

260 265 270 

tct aaa tgt ttg cag gat aag atg act get aaa gag agt get acc tgg 864 

Ser Lys Cys Leu Gin Asp Lys Met Thr Ala Lys Glu Ser Ala Thr Trp 

275 280 285 

ctt get att att aac caa gaa gag tec ttg get aga gag ctt tat ccc 912 

Leu Ala He He Asn Gin Glu Glu Ser Leu Ala Arg Glu Leu Tyr Pro 

290 295 300 

gag tea tgt cca cct ctt tct ctg tct ggt gga agt tgc teg ctt ctg 960 

Glu Ser Cys Pro Pro Leu Ser Leu Ser Gly Gly Ser Cys Ser Leu Leu 

305 310 315 320 

atg aat gat tgc agt caa tac gat gtt gaa ggt ttc gag aag gag tct 1008 

Met Asn Asp Cys Ser Gin Tyr Asp Val Glu Gly Phe Glu Lys Glu Ser 

325 330 335 

cac tat gaa gtg gaa gag etc aag cca gaa aaa gtt atg aat tct tea 1056 

His Tyr Glu Val Glu Glu Leu Lys Pro Glu Lys Val Met Asn Ser Ser 

340 345 350 

aac ttt ggg atg gtt get aaa atg cat gac ttt cct gtc aaa gaa gaa 1104 

Asn Phe Gly Met Val Ala Lys Met His Asp Phe Pro Val Lys Glu Glu 

355 360 365 

gtc cca gca gga aac teg gaa ttc atg aga aag aga aag cca aac aga 1152 

Val Pro Ala Gly Asn Ser Glu Phe Met Arg Lys Arg Lys Pro Asn Arg 

370 375 380 

gat ctg aac act att atg gac aga acc gtt ttc acc tgc gag aat ctt 1200 
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Asp Leu Asn Thr He Met Asp Arg Thr Val Phe Thr Cys Glu Asn Leu 

385 390 395 400 

ggg tgt gcg cac age gaa ate age egg gga ttt ctg gat agg aat teg 1248 

Gly Cys Ala His Ser Glu He Ser Arg Gly Phe Leu Asp Arg Asn Ser 

405 410 415 

aga gac aac cat caa ctg gca tgt cca cat cga gac agt cgc tta ccg 1296 

Arg Asp Asn His Gin Leu Ala Cys Pro His Arg Asp Ser Arg Leu Pro 

420 425 430 

tat gga gca gca cca tec agg ttt cat gtc aat gaa gtt aag cct gta 1344 

Tyr Gly Ala Ala Pro Ser Arg Phe His Val Asn Glu Val Lys Pro Val 

435 440 445 

gtt gga ttt cct cag cca agg cca gtg aac tea gta gec caa cca att 1392 

Val Gly Phe Pro Gin Pro Arg Pro Val Asn Ser Val Ala Gin Pro He 

450 455 460 

gac tta acg ggt ata gtt cct gaa gat gga cag aag atg ate tea gag 1440 

Asp Leu Thr Gly He Val Pro Glu Asp Gly Gin Lys Met He Ser Glu 

465 470 475 480 

etc atg tec atg tac gac aga aat gtc cag age aac caa ace tct atg 1488 

Leu Met Ser Met Tyr Asp Arg Asn Val Gin Ser Asn Gin Thr Ser Met 

485 490 495 

gtc atg gaa aat caa age gtg tea ctg ctt caa ccc aca gtc cat aac 1536 

Val Met Glu Asn Gin Ser Val Ser Leu Leu Gin Pro Thr Val His Asn 

500 505 510 

cat caa gaa cat etc cag ttc cca gga aac atg gtg gaa gga agt ttc 1584 

His Gin Glu His Leu Gin Phe Pro Gly Asn Met Val Glu Gly Ser Phe 

515 520 525 

ttt gaa gac ttg aac ate cca aac aga gca aac aac aac aac age age 1632 

Phe Glu Asp Leu Asn He Pro Asn Arg Ala Asn Asn Asn Asn Ser Ser 

530 535 540 

aac aat caa acg ttt ttt caa ggg aac aac aac aac aac aat gtg ttt 1696 
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Asn Asn Gin Thr Phe Phe Gin Gly Asn Asn Asn Asn Asn Asn Val Phe 
545 550 555 560 

aag ttc gac act gca gat cac aac aac ttt gaa get gca cat aac aac 1728 
Lys Phe Asp Thr Ala Asp His Asn Asn Phe Glu Ala Ala His Asn Asn 

565 570 575 

aac aat aac agt age ggc aac agg ttc cag ctt gtg ttt gat tec aca 1776 
Asn Asn Asn Ser Ser Gly Asn Arg Phe Gin Leu Val Phe Asp Ser Thr 

580 585 590 

ccg ttc gac atg gcg tea ttc gat tac aga gat gat atg teg atg cca 1824 
Pro Phe Asp Met Ala Ser Phe Asp Tyr Arg Asp Asp Met Ser Met Pro 

595 600 605 

gga gta gta gga acg atg gat gga atg cag cag aag cag caa gat gta 1872 
Gly Val Val Gly Thr Met Asp Gly Met Gin Gin Lys Gin Gin Asp Val 

610 615 620 

tec ata tgg ttc taa 1887 
Ser He Trp Phe 
625 



<210> 53 

<211> 678 

<212> DNA, PRT 

<213> Nicotiana tabacum 

<220> 

<221> CDS 

<222> (1)(678) 

<223> 

<300> 

<301> Ohme-Takagi, M. and Shinshi,H. 
<302> 

Ethylene-inducible DNA binding proteins that interact with an ethylene-responsive 
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element 

<303> Plant Cell 
<304> 7 
<305> (2) 
<306> 173-182 
<307> 1995 
<308> D38124 
<400> 53 

atg get gtc aaa aat aag gtt agt aat ggc aat ctg aaa gga gga aat 48 

Met Ala Val Lys Asn Lys Val Ser Asn Gly Asn Leu Lys Gly Gly Asn 

15 10 15 

gtg aaa aca gat gga gtt aag gag gtt cac tac aga ggt gta agg aag 96 

Val Lys Thr Asp Gly Val Lys Glu Val His Tyr Arg Gly Val Arg Lys 

20 25 30 

agg cca tgg ggt egg tat gca get gaa ate cgt gac ccg ggt aag aag 144 

Arg Pro Tip Gly Arg Tyr Ala Ala Glu He Arg Asp Pro Gly Lys Lys 

35 40 45 

agt egg gtc tgg tta ggt act ttc gac acg gcg gaa gag gcg get aag 192 

Ser Arg Val Trp Leu Gly Thr Phe Asp Thr Ala Glu Glu Ala Ala Lys 

50 55 60 

gcg tac gac ace gec get cga gag ttt cgt gga ccc aaa gca aaa act 240 

Ala Tyr Asp Thr Ala Ala Arg Glu Phe Arg Gly Pro Lys Ala Lys Thr 

65 70 75 80 

aac ttc cct tea ccg acg gag aat cag age cca agt cac age age acc 288 

Asn Phe Pro Ser Pro Thr Glu Asn Gin Ser Pro Ser His Ser Ser Thr 

85 90 95 

gtg gag tec tct agt gga gag aat ggt gtt cac gcg ccg cct cat gcg 336 

Val Glu Ser Ser Ser Gly Glu Asn Gly Val His Ala Pro Pro His Ala 

100 105 HO 

ccg etc gag ctg gat etc acg cgc cgt ctt ggc tec gtt get gca gat 384 
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Pro Leu Glu Leu Asp Leu Thr Arg Arg Leu Gly Ser Val Ala Ala Asp 

115 120 125 

ggc ggt gac aac tgt cgc cgt tct ggg gaa gtt ggg tac ccg att ttc 432 
Gly Gly Asp Asn Cys Arg Arg Ser Gly Glu Val Gly Tyr Pro lie Phe 

130 135 140 

cac cag cag ccg act gtg gcg gtt ctg cca aat ggc cag ccg gtt ctg 480 
His Gin Gin Pro Thr Val Ala Val Leu Pro Asn Gly Gin Pro Val Leu 
145 150 155 160 

etc ttt gat tct ttg tgg egg gcg gga gtt gtt aac agg cct cag cct 528 
Leu Phe Asp Ser Leu Trp Arg Ala Gly Val Val Asn Arg Pro Gin Pro 

165 170 175 

tac cat gta acg ccg atg ggg ttt aac ggc gtt aac gec gga gtg ggt 576 
Tyr His Val Thr Pro Met Gly Phe Asn Gly Val Asn Ala Gly Val Gly 

180 185 190 

cct act gtg teg gac teg tec tct gca gtg gaa gag aac caa tat gat 624 
Pro Thr Val Ser Asp Ser Ser Ser Ala Val Glu Glu Asn Gin Tyr Asp 

195 200 205 

ggg aaa aga gga att gat ctt gat ctt aac ctt get cca cct atg gaa 672 
Gly Lys Arg Gly lie Asp Leu Asp Leu Asn Leu Ala Pro Pro Met Glu 

210 215 220 

ttt tga 678 
Phe 
225 



<210> 54 

<211> 933 

<212> DNA, PRT 

<213> Arabidopsis thaliana 

<220> 

<221> 
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<222> (1)(933) 

<223> 

<300> 

<301> Takada, S. , Hibara, K. , Ishida, T. , Tasaka, M. 
<302> 

The cup-shaped cotyledonl of Arabidopsis regulates shoot apical meristem formation 
<303> Development 
<304> 128 
<305> 

<306> 1127-1135 
<307> 2001 
<308> AB049069 
<400> 54 

atg gat gtt gat gtg ttt aac ggt tgg ggg agg cca aga ttt gaa gat 48 

Met Asp Val Asp Val Phe Asn Gly Trp Gly Arg Pro Arg Phe Glu Asp 

5 10 15 

gaa tec ctt atg cca cct ggg ttt agg ttt cat cca act gat gaa gag 96 

Glu Ser Leu Met Pro Pro Gly Phe Arg Phe His Pro Thr Asp Glu Glu 

20 25 30 

ctg ate act tac tat etc etc aag aag gtt ctt gac tct aat ttc tct 144 

Leu He Thr Tyr Tyr Leu Leu Lys Lys Val Leu Asp Ser Asn Phe Ser 

35 40 45 

tgt gec gec att tct caa gtt gat etc aac aag tct gag cct tgg gag 192 

Cys Ala Ala He Ser Gin Val Asp Leu Asn Lys Ser Glu Pro Trp Glu 

50 55 60 

ctt cct gag aaa gcg aaa atg ggg gag aag gag tgg tac ttc ttc aca 240 

Leu Pro Glu Lys Ala Lys Met Gly Glu Lys Glu Trp Tyr Phe Phe Thr 

65 70 75 80 

eta aga gac cgt aaa tac cca acg gga ctg aga acg aac aga gca aca 288 

Leu Arg Asp Arg Lys Tyr Pro Thr Gly Leu Arg Thr Asn Arg Ala Thr 
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85 90 95 

gaa get ggt tac tgg aaa gec act ggt aaa gac aga gag ate aaa age 336 

Glu Ala Gly Tyr Trp Lys Ala Thr Gly Lys Asp Arg Glu He Lys Ser 

100 105 110 

tea aag aca aaa tea ctt etc ggg atg aag aaa act ctt gtc ttt tac 384 

Ser Lys Thr Lys Ser Leu Leu Gly Met Lys Lys Thr Leu Val Phe Tyr 

115 120 125 

aaa ggc aga get cct aaa gga gag aag agt tgt tgg gtc atg cat gag 432 

Lys Gly Arg Ala Pro Lys Gly Glu Lys Ser Cys Trp Val Met His Glu 

130 135 140 

tat cgc ctt gac ggc aaa ttc tct tac cat tac att tec tec tec get 480 

Tyr Arg Leu Asp Gly Lys Phe Ser Tyr His Tyr He Ser Ser Ser Ala 

145 150 155 160 

aag gat gaa tgg gtt etc tgt aaa gtt tgt ctg aaa age ggc gta gtt 528 

Lys Asp Glu Trp Val Leu Cys Lys Val Cys Leu Lys Ser Gly Val Val 

165 170 175 

agt aga gag acg aac ttg ate tct tct tct tct tct tct gee gtc acc 576 

Ser Arg Glu Thr Asn Leu He Ser Ser Ser Ser Ser Ser Ala Val Thr 

180 185 190 

gga gag ttc tec tct gee ggt tct gca att get ccg ate ate aat acc 624 

Gly Glu Phe Ser Ser Ala Gly Ser Ala He Ala Pro He He Asn Thr 

195 200 205 

ttt gcg acg gag cac gtg tec tgt ttc tec aat aac tct get get cat 672 

Phe Ala Thr Glu His Val Ser Cys Phe Ser Asn Asn Ser Ala Ala His 

210 215 220 

acc gat gcg age ttt cat aca ttc ctt ccc get cca ccg ccg tea ctg 720 

Thr Asp Ala Ser Phe His Thr Phe Leu Pro Ala Pro Pro Pro Ser Leu 

225 230 235 240 

ccc cca cgt cag cca cgt cac gtc ggt gat ggc gtg gcg ttt ggt cag 768 

Pro Pro Arg Gin Pro Arg His Val Gly Asp Gly Val Ala Phe Gly Gin 

24/44 



WO 03/055903 



PCT/JP02/13443 



245 250 255 

ttt ctg gat ttg gga tea teg gga cag att gat ttc gat gca gca gca 816 
Phe Leu Asp Leu Gly Ser Ser Gly Gin He Asp Phe Asp Ala Ala Ala 

260 265 270 

gca gcg ttc ttt ccg aat eta cct tct ctg cct ccc acg gtt ctt cct 864 
Ala Ala Phe Phe Pro Asn Leu Pro Ser Leu Pro Pro Thr Val Leu Pro 

275 280 285 

cct cct ccg tea ttt gca atg tac ggt gga ggc tec ccc gee gtg agt 912 
Pro Pro Pro Ser Phe Ala Met Tyr Gly Gly Gly Ser Pro Ala Val Ser 

290 295 300 

gtg tgg ccg ttt act etc tga 933 
Val Trp Pro Phe Thr Leu *** 
305 310 

<210> 55 
<211> 60 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 55 

ttaagcgaaa cccaaacgga gttctagatc cagatcgaga gtaaagggee acacactcac 60 

<210> 56 
<211> 26 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 56 

gggatggatg ttgatgtgtt taaegg 26 

<210> 57 
<211> 34 
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<212> DNA 

<213> Arabidopsis thaliana 
<400> 57 

cctggatcta gaactccgtt tgggtttcgc ttaa 34 

<210> 58 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 58 

tcgacttaag cgaaacccaa acggagttct agatccagg 39 

<210> 59 
<211> 37 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 59 

ccttgatctta accttgctc cacctatgga attttga 37 

<210> 60 
<211> 42 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 60 

tcgactcaaa attccatagg tggagcaagg ttaagatcaa gg 42 

<210> 61 
<211> 30 
<212> PRT 

<213> Arabidopsis thaliana 
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<400> 61 

Asn Asp Glu He He Ser Leu Glu Leu Glu He Gly Leu He Asn Glu 

15 10 15 

Ser Glu Gin Asp Leu Asp Leu Glu Leu Arg Leu Gly Phe Ala 
20 25 30 



<210> 62 
<211> 35 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 62 

aaaatggagg gttcgtccaa agggctgcga aaagg 35 

<210> 63 
<211> 34 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 63 

atcaaatttc acagtctctc catcgaaaag actc 34 



<210> 64 
<211> 40 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 64 

ctggatctgg atctagaact ccgtttgggt ttcgcttaag 40 



<210> 65 
<211> 40 
<212> DNA 
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<213> Arabidopsis thaliana 
<400> 65 

CTTAAGCGAA ACCCAAACGG AGTTCTAGAT CCAGATCCAG 40 

<210> 66 

<211> 747 

<212> DNA, PRT 

<213> Arabidopsis thaliana 

<220> 

<221> 

<222> (1) (747) 

<223> 

<300> 

<301> Borevitz J. 0. , Xia Y. , Blount J. , Dixon R. A. , Lamb C. 
<302> 

Activation tagging identifies a conserved MYB regulator of phenylpropanoid 

biosynthesis. 

<303> Plant Cell 

<304> 12 

<305> 

<306> 2383-2393 
<307> 2000 
<308> AF325123 
<400> 66 

atg gag ggt teg tec aaa ggg ctg cga aaa ggt get tgg act act gaa 48 

MET Glu Gly Ser Ser Lys Gly Leu Arg Lys Gly Ala Trp Thr Thr Glu 

15 10 15 

gaa gat agt etc ttg aga cag tgc att aat aag tat gga gaa ggc aaa 96 

Glu Asp Ser Leu Leu Arg Gin Cys He Asn Lys Tyr Gly Glu Gly Lys 
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20 25 30 

tgg cac caa gtt cct gta aga get ggg eta aac egg tgc agg aaa agt 144 

Trp His Gin Val Pro Val Arg Ala Gly Leu Asn Arg Cys Arg Lys Ser 

35 40 45 

tgt aga tta aga tgg ttg aac tat ttg aag cca agt ate aag aga gga 192 

Cys Arg Leu Arg Trp Leu Asn Tyr Leu Lys Pro Ser lie Lys Arg Gly 

50 55 60 

aaa ctt age tct gat gaa gtc gat ctt ctt ctt cgc ctt cat agg ctt 240 

Lys Leu Ser Ser Asp Glu Val Asp Leu Leu Leu Arg Leu His Arg Leu 

65 70 75 80 

eta ggg aat agg tgg tct tta att get gga aga tta cct ggt egg ace 288 

Leu Gly Asn Arg Trp Ser Leu He Ala Gly Arg Leu Pro Gly Arg Thr 

85 90 95 

gca aat gac gtc aag aat tac tgg aac act cat ctg agt aag aaa cat 336 

Ala Asn Asp Val Lys Asn Tyr Trp Asn Thr His Leu Ser Lys Lys His 

100 105 110 

gaa ccg tgt tgt aag ata aag atg aaa aag aga gac att acg ccc att 384 

Glu Pro Cys Cys Lys He Lys MET Lys Lys Arg Asp He Thr Pro He 

115 120 125 

cct aca aca ccg gca eta aaa aac aat gtt tat aag cct cga cct cga 432 

Pro Thr Thr Pro Ala Leu Lys Asn Asn Val Tyr Lys Pro Arg Pro Arg 

130 135 140 

tec ttc aca gtt aac aac gac tgc aac cat etc aat gee cca cca aaa 480 

Ser Phe Thr Val Asn Asn Asp Cys Asn His Leu Asn Ala Pro Pro Lys 

145 150 155 160 

gtt gac gtt aat cct cca tgc ctt gga ctt aac ate aat aat gtt tgt 528 

Val Asp Val Asn Pro Pro Cys Leu Gly Leu Asn He Asn Asn Val Cys 

165 170 175 

gac aat agt ate ata tac aac aaa gat aag aag aaa gac caa eta gtg 576 

Asp Asn Ser He He Tyr Asn Lys Asp Lys Lys Lys Asp Gin Leu Val 
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180 185 190 

aat aat ttg att gat gga gat aat atg tgg tta gag aaa ttc eta gag 624 
Asn Asn Leu He Asp Gly Asp Asn MET Trp Leu Glu Lys Phe Leu Glu 

195 200 205 

gaa age caa gag gta gat att ttg gtt cct gaa gcg acg aca aca gaa 672 
Glu Ser Gin Glu Val. Asp He Leu Val Pro Glu Ala Thr Thr Thr Glu 

210 215 220 

aag ggg gac ace ttg get ttt gac gtt gat caa ctt tgg agt ctt ttc 720 
Lys Gly Asp Thr Leu Ala Phe Asp Val Asp Gin Leu Trp Ser Leu Phe 
225 230 235 240 

gat gga gag act gtg aaa ttt gat tag 747 
Asp Gly Glu Thr Val Lys Phe Asp 
245 

<210> 67 
<211> 34 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 67 

aaaatgagaa tgacaagaga tggaaaagaa catg 34 

<210> 68 
<211> 34 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 68 

aaggcaatac ccattagtaa aatccatcat agtg 34 

<210> 69 
<211> 660 
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<212> DNA, PRT 

<213> Arabidopsis thaliana 

<220> 

<221> 

<222> (1) (660) 

<223> 

<300> 

<301> Kirik V. , Schnittger A. , Radchuk V. , Adler K. , Hulskamp M. Baurolein H. 
<302> 

Ectopic expression of the Arabidopsis AtMYB23 gene induces differentiation of 

trichome cells. 

<303> Developmental Biology 

<304> 235 

<305> 

<306> 366-377 
<307> 2001 
<308> Z68158 
<400> 69 

atg aga atg aca aga gat gga aaa gaa cat gaa tac aag aaa ggt tta 48 
MET Arg MET Thr Arg Asp Gly Lys Glu His Glu Tyr Lys Lys Gly Leu 

15 10 15 

tgg aca gtt gaa gaa gac aag ate etc atg gat tat gtc cga act cat 96 
Trp Thr Val Glu Glu Asp Lys He Leu MET Asp Tyr Val Arg Thr His 

20 25 30 

ggc cag ggc cac tgg aac cgc ate gec aag aaa act ggg etc aag aga 144 
Gly Gin Gly His Trp Asn Arg He Ala Lys Lys Thr Gly Leu Lys Arg 

35 40 45 

tgt ggg aaa age tgt agg ttg aga tgg atg aac tac tta age cct aat 192 
Cys Gly Lys Ser Cys Arg Leu Arg Trp MET Asn Tyr Leu Ser Pro Asn 
50 55 60 
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gtt aac aga ggc aat ttt act gac caa gaa gaa gat etc ate ate aga 240 
Val Asn Arg Gly Asn Phe Thr Asp Gin Glu Glu Asp Leu He He Arg 
65 70 75 80 

etc cac aag etc etc ggc aac aga tgg teg ttg ata gcg aaa aga gtt 288 
Leu His Lys Leu Leu Gly Asn Arg Trp Ser Leu He Ala Lys Arg Val 

85 90 95 

ccg gga aga aca gac aac caa gta aag aat tac tgg aac aca cat etc 336 
Pro Gly Arg Thr Asp Asn Gin Val Lys Asn Tyr Trp Asn Thr His Leu 

100 105 110 

age aag aaa ctt ggt etc gga gat cat tea act gee gtc aaa gec gca 384 
Ser Lys Lys Leu Gly Leu Gly Asp His Ser Thr Ala Val Lys Ala Ala 

115 120 125 

tgc ggt gta gag tct cca ccg tct atg gee ctt ata acc aca acg tec 432 
Cys Gly Val Glu Ser Pro Pro Ser MET Ala Leu He Thr Thr Thr Ser 

130 135 140 

tec tct cat caa gag ate tec ggt gga aaa aat tea act eta agg ttc 480 
Ser Ser His Gin Glu He Ser Gly Gly Lys Asn Ser Thr Leu Arg Phe 
145 150 155 160 

gac act tta gtt gac gaa tec aaa etc aaa cca aaa tec aaa eta gtc 528 
Asp Thr Leu Val Asp Glu Ser Lys Leu Lys Pro Lys Ser Lys Leu Val 

165 170 175 

cac gca aca cca act gac gta gaa gtt gca get acg gtt cca aat ctg 576 
His Ala Thr Pro Thr Asp Val Glu Val Ala Ala Thr Val Pro Asn Leu 

180 185 190 

ttc gat acc ttt tgg gtt ctt gaa gac gac ttc gag ctt agt tea etc 624 
Phe Asp Thr Phe Trp Val Leu Glu Asp Asp Phe Glu Leu Ser Ser Leu 

195 200 205 

act atg atg gat ttt act aat ggg tat tgc ctt tga 660 
Thr MET MET Asp Phe Thr Asn Gly Tyr Cys Leu 

210 215 
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<210> 70 
<211> 24 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 70 

cgtggatcac agcaatacag agcc 24 

<210> 71 
<211> 25 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 71 

cctcctgcac ttccacttcg tcttc 25 

<210> 72 
<211> 20 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 72 

aaaaagatga caggatgggt 20 

<210> 73 
<211> 20 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 73 

cccctgtttc tgtcttgtta 20 



<210> 74 
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<211> 26 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 74 

gggatggata attcagctcc agattc 

<210> 75 
<211> 22 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 75 

aactctaagg agctgcattt tg 

<210> 76 
<211> 33 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 76 

gggatgagaa taaggagaag agatgaaaaa gag 

<210> 77 
<211> 33 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 77 

aaggcagtac tcaatatcac tagaagcaaa att 



<210> 78 
<211> 33 
<212> DNA 
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<213> Arabidopsis thaliana 
<400> 78 

atggccgtcg acatgtcttc caaacaaccc acc 

<210> 79 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 79 

gcagggagtt ctcgtgccgt tcttgaatag 



<210> 80 
<211> 11 
<212> PRT 
<213> artificial 
<400> 80 

Leu Glu Leu Arg Leu Ala Ala Ala Ala Ala Ala 
15 10 



<210> 81 
<211> 41 
<212> DNA 
<213> artificial 
<400> 81 

actagaactc cgtttggctg ccgcagcggc tgcataatga 



<210> 82 

<211> 45 

<212> DNA 

<213> artificial 
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<400> 82 

tcgactcatt atgcagccgc tgcggcagcc aaacggagtt ctagt 45 

<210> 83 
<211> 6 
<212> PRT 
<213> artificial 
<400> 83 

Asp Leu Glu Leu Arg Leu 
1 5 

<210> 84 
<211> 26 
<212> DNA 
<213> artificial 
<400> 84 

agatctagaa ctccgtttgt aatgag 26 

<210> 85 
<211> 30 
<212> DNA 
<213> artificial 
<400> 85 

tcgactcatt acaaacggag ttctagatct 30 

<210> 86 
<211> 10 
<212> PRT 
<213> artificial 
<400> 86 
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Leu Asp Leu Gin Leu Arg Leu Gly Tyr Tyr 
1 5 10 

<210> 87 
<211> 38 
<212> DNA 
<213> artificial 
<400> 87 

actggatcta caactccgtt tgggttatta ctaatgag 



<210> 88 
<211> 41 
<212> DNA 
<213> artificial 
<400> 88 

tcgactcatt agtaataacc caaacggagt tgtagatcca g 



<210> 89 
<211> 7 
<212> PRT 
<213> artificial 
<400> 89 

Leu Asp Leu Glu Leu Arg Leu 
1 5 



<210> 90 
<211> 29 
<212> DNA 
<213> artificial 
<400> 90 
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actggatcta gaactccgtt tgtaatgag 

<210> 91 
<211> 33 
<212> DNA 
<213> artificial 
<400> 91 

tcgactcatt acaaacggag ttctagatcc agt 

<210> 92 
<211> 11 
<212> PRT 
<213> artificial 
<400> 92 

Leu Asp Leu Glu Leu Ala Ala Ala Ala Ala Ala 
15 10 

<210> 93 
<211> 41 
<212> DNA 
<213> artificial 
<400> 93 

actggatcta gaactcgctg ccgcagcggc tgcataatga g 

<210> 94 
<211> 45 
<212> DNA 
<213> artificial 
<400> 94 

tcgactcatt atgcagccgc tgcggcagcg agttctagat ccagt 
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<210> 95 
<211> 10 
<212> PRT 
<213> artificial 
<400> 95 

Leu Asp Leu Glu Leu Arg Leu Ala Ala Ala 
1 5 10 

<210> 96 
<211> 38 
<212> DNA 
<213> artificial 
<400> 96 

actggatcta gaactccgtt tggctgccgc ataatgag 38 

<210> 97 
<211> 42 
<212> DNA 
<213> artificial 
<400> 97 

tcgactcatt atgcggcagc caaacggagt tctagatcca gt 42 

<210> 98 
<211> 11 
<212> PRT 
<213> artificial 
<400> 98 

Leu Glu Leu Asp Leu Ala Ala Ala Ala Ala Ala 

1 5 10 
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<210> 99 
<211> 38 
<212> DNA 
<213> artificial 
<400> 99 

ccttgagctt gatcttgctg ctgctgctgc tgcttgag 38 

<210> 100 
<211> 42 
<212> DNA 
<213> artificial 
<400> 100 

tcgactcaag cagcagcagc agcagcaaga tcaagctcaa gg 42 



<210> 101 
<211> 8 
<212> PRT 
<213> artificial 
<400> 101 

Leu Asp Leu Glu Leu Arg Leu Gly 
1 5 



<210> 102 
<211> 26 
<212> DNA 
<213> artificial 
<400> 102 

cctggatcta gaactccgtg gttaag 26 
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<210> 103 
<211> 30 
<212> DNA 
<213> artificial 
<400> 103 

tcgacttaac cacggagttc tagatccagg 30 



<210> 104 
<211> 5 
<212> PRT 
<213> artificial 
<400> 104 

Leu Glu Leu Arg Leu 
1 5 

<210> 105 
<211> 23 
<212> DNA 
<213> artificial 
<400> 105 

tctagaactc cgtttgtaat gag 23 

<210> 106 
<211> 27 
<212> DNA 
<213> artificial 
<400> 106 

tcgactcatt acaaacggag ttctaga 27 



<210> 107 
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<211> 11 
<212> PRT 
<213> artificial 
<400> 107 

Phe Asp Leu Asn Phe Ala Pro Leu Asp Cys Val 
15 10 

<210> 108 
<211> 38 
<212> DNA 
<213> artificial 
<400> 108 

attcgatctt aattttgcac cgttggattg tgtttaag 38 

<210> 109 
<211> 45 
<212> DNA 
<213> artificial 
<400> 109 

tcgactcatt aaacacaatc caacggtgca aaattaagat cgaat 45 

<210> 110 
<211> 12 
<212> PRT 
<213> artificial 
<400> 110 

Phe Asp Leu Asn He Phe Pro Pro He Pro Glu Phe 
1 5 10 



<210> 111 
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<211> 38 
<212> DNA 
<213> artificial 
<400> 111 

gtttgacctc aacatccctc cgatccctga attctaag 38 

<210> 112 
<211> 42 
<212> DNA 
<213> artificial 
<400> 112 

tcgacttaga attcagggat cggagggatg ttgaggtcaa ac 42 

<210> 113 
<211> 13 
<212> PRT 
<213> artificial 
<400> 113 

Phe Gin Phe Asp Leu Asn Phe Pro Pro Leu Asp Cys Val 
1 5 10 

<210> 114 
<211> 44 
<212> DNA 
<213> artificial 
<400> 114 

ctttcaattc gatcttaatt ttccaccgtt ggattgtgtt taag 44 



<210> 115 
<211> 48 
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<212> DNA 

<213> artificial 

<400> 115 

tcgacttaaa cacaatccaa cggtggaaaa ttaagatcga attgaaag 48 

<210> 116 
<211> 6 
<212> PRT 
<213> artificial 
<400> 116 

Asp Leu Asp Leu Arg Leu 
5 

<210> 117 
<211> 29 
<212> DNA 
<213> artificial 
<400> 117 

actggatcta gatctccgtt tgtaatgag 29 

<210> 118 
<211> 33 
<212> DNA 
<213> artificial 
<400> 118 

tcgactcatt acaaacggag atctagatcc agt 33 



44/44 



INTERNATIONAL SEARCH REPORT 




Intemationa] application No. 






PCT/JP02/13443 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07K7/06, C07K7/08, C12N15/29, A01H1/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 C07K7/06, C07K7/08, C12N15/29, A01H1/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PIR/SwissProt/GeneSeq, BIOSIS, WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



Masaru OHTA et al . , "Repression Domains of Class 
II ERF Transcriptional Repressors Share an 
Essential Motif for Active Repression", 
The Plant Cell, Vol.13, pages 1959 to 1968, 
(August, 2001) 

JP 2001-269176 A (Director General of National 
Institute of Advanced Industrial Science and 
Technology) , 

02 October, 2001 (02.10.01), 
(Family: none) 

JP 2001-292777 A (Director General of National 
Institute of Advanced Industrial Science and 
Technology) , 

23 October, 2001 (23.10.01), 
(Family: none) 



1, 6, 11-16 



1, 6, 11-16 



1, 6,11-16 



j"x~| Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" docunient defining the general state of the art which is not 

considered to be of particular relevance 
"E w earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which is 
dted to establish the publication date of another citation or other 
special reason (as specified) 
"CP document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the prindple or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
20 March, 2003 (20.03.03) 


Date of mailing of the international search report 
01 April, 2003 (01.04.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/13443 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2001-269178 A (Director General of National 
Institute of Advanced Industrial Science and 
Technology) , 

02 October, 2001 (02,10.01), 
(Family: none) 


1, 6, 11-16 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/13443 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. ^| Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet) 



1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. [~x"| No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
Claims 1, 6 and 11 to 16 relating to a peptide having the amino acid sequence 
represented by the formula (I) as set forth in claim 1. 

Remark on Protest [ [ The additional search fees were accompanied by the applicant's protest. 

[ | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/13443 



Continuation of Box No. II of continuation of first: sheet (1) 

As the applicant approves in the description, there had been publicly 
known substances comparable in function to the peptide or protein 
according to the invention. Thus, the "special technical feature" of 
claims 1, 2, 4 (or 3) and 5 resides in respective amino acid sequences 
per se. Since the amino acid sequences as set forth in claims 1, 2, 4 
(or 3) and 5 are different from each other, it does not appear that there 
is a technical relationship among the inventions as set forth in claims 
1, 2, 4 (or 3) and 5 involving one or more of the same or corresponding 
special technical features. Such being the case, these groups of 
inventions are not considered as relating to a group of inventions so 
linked as to form a single general inventive concept. 

Thus, it is recognized that the present application has 4 groups of 
inventions as will be shown below. 

(1) Claims 1, 6 and 11 to 16 relating to a peptide having the amino 
acid sequence represented by the formula (I) as set forth in claim 1. 

(2) Claims 2, 7 and 11 to 16 relating to a peptide having the amino 
acid sequence represented by the formula (II) as set forth in claim 2. 

(3) Claims 3, 4, 8, 9 and 11 to 16 relating to a peptide having the 
amino acid sequence as set forth in claim 4 and a peptide having the 
amino acid sequence represented by the formula (III) as set forth in 
claim 3 which contains the above amino acid sequence. 

(4) Claims 5 and 10 to 16 relating to a protein having the amino acid 
sequence represented by SEQ ID NO: 31 or SEQ ID NO: 61 which is a partial 
sequence thereof. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



S## PCT/JP02/13443 



a. &m<om-tz&$f<o#m mm®w&m ( i p o ) 

Int. Cl' C07K 7/06, C07K 7/08. C12N 15/29, A01H 1/00 



sig&fTofcS/hPigf** (m&mf&m (ipo ) 

Int. Cl' C07K 7/06, C07K 7/08, C12N 15/29, A01H 1/00 



PIR/SwissProt/GenSea, BI0SIS, WPI 



C. 















X 


Masaru Ohta et al. TRepression Domains of Class II ERF Trans 


1, 6, 




criptional Repressors Share an Essential Motif for Active Re 


11-16 




pressionj 






The Plant Cell, Vol. 13, P. 1959-1968 (Aug. 2001) 




X 


JP 2001-269176 A (g^ttligf i^grf ) 2001. 10. 02 


1, 6, 






11-16 



Jem m&ztt-r) 



TTJ B^ffilSXIiMB^^S^At^oT 

iot Slated* &v^#x_e>;ft,5t>c9 



2 0. 0 3. 0 3 



01.04.03 



P*ffl#ff^= (ISA/JP) 
HHI#^ 100-8915 



4B 



9 16 2 



«K#-§- 03-3581-1101 



3 4 4 8 



iSPCT/ISA/2 10 m2-<-i>) (1 9 9 8^7^) 



m&ttim&^r PCT/JP02/13443 



c at#) 



X 



jp 2001-292777 a m&mm%mm&ffi&&w&ffi&) 2001. 10. 23 

JP 2001-269178 A (&&£^£a&£^^jff§f&j?r&) 2001.10.02 

(77 ^ y-&u 



1, 6, 
11-16 

1, 6, 
11-16 



iSPCT/ISA/210 (JB2^-i?«5«#) (1 9 98f7^) 



mmmmm^r PCT/JP0 2/1 3443 



j5feSf8^3« (PCT1 7^(2)(a)) 0>MMEFWI iWS^aS^tt&roMSJC i f? f**ro"©^fflO-S5fcov^x# 



3. □ li;fetD$5ffl f4, «6Sf»*<D^fflt?$)o-CPCT^IJ6. 4 (a) <n>^2X^.U%ZX<omM\Z. 

mmmm 



4. gcj l!5JSA^S*ii^3iE^f^*»rart^*WUfedio*:©T?, £0BBH£tt@H:« ft#©flSB©&:&JtcfB& 
if *»^B i ©5S;(l) f*$ii5T5 y ^a^iJ^-^rt-S^y^ Ktc§ii-5ig*:o>«5H l , 6 , l l - 1 6 

^m&¥Sci&<omm(D$&xfcm-rz&&; 



SSPCT/1SA/2 10 ()01<<-3>«>iBt (1) ) (1 9 98^7^) 



BBStms** pct/jpo 2/1 3443 



£>, »*©*5Hl, 2, 4 OUi3) , 5 0^§gf4, — XfZ—&>±(Dm— Xt±#Jfct&W»l 
1,6,11-16 

(2) m&<D&m 2 (D^ai) xmztizTs.; w^m^m-r^-??- Y^m-r^n^mm 

2,7,11-16 
4,8,9,11-16 

(4).iB>FiJ#-8-3 lXW:-t<o^BB?UT?*>«Ba^#-S-6 l<DT%smBM&1rt-&*:<''*? 

mKM-rzmjk<Dmm5, 10-16 



SlifcPCT/I SA/2 1 0 (#BU^<-£?) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

SPLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



